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Our MACGEN silicon com- High Performance cell-based 
piler developed the world’s 1750 CPU combines logic, 
fastest 16-bit multiplier ROM and processors. 
accumulator. 


10290000090 000000 
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Structured Arrays combine Channel-free Compacted 
high-density memories with Arrays combine logic and 
up to 41,000 logic gates. memory functions with up to 
129,000 available (up to 
70,000 utilized) gates. 


If your system design looks Use our LDS’ core software 


good on a board, think how im- with any one of our fifteen add-on 
pressive it’s going to look ona modules. Like the advanced 
single chip. behavioral or multi-chip simula- 


Which is precisely where our __ tor, chip floorplanning or logic 
1.5-micron ASIC technology will — simulation accelerator. 


put it. And you're guaranteed 

Now every design 1s down- working parts whether you de- 
sized, whether you're working sign on your own mainframe, mini 
with our Standard and Structured or engineering workstation. Or 
Cells, or Structured Arrays at any of our 30 ASIC design 
and channel-free Compacted centers—the largest network in 
Arrays. Or our silicon-compiled — the world. 
16-bit and 32-bit MAC chips. We've shortened prototype 


Allofthem let youdesigna delivery time, too. A mere five to 
more powerful system with fewer six weeks for Structured Cells, 
components and fewer bugs. A three for Compacted Arrays and 
system with more functions, in Structured Arrays, and as little 
less space. as ten days for Gate Arrays. 

But it’s not yust our 1.5-micron Call your nearest LSI Logic 
CMOS technology that makes design center, or send us your 


your designs more efficient. system design problem. We'll 

It’s also our ASIC design show you just how quickly you 
tools that let you create any can jump into higher integration. 
cell or array solution with the Without going overboard. 
Same proprietary software 
methodology. Pe LOGIC 


LSI Logic Sales Offices and Design Centers: Milpitas, CA 408-433-8000, San Jose, CA 408-248-5100, irvine, CA 714-553-5600, Sherman Oaks, CA 818-906-0333, 
Denver, CO 303-756-8800, Westport, CT 203-222-9336, Altamonte Springs, FL 305-339-2242, Boca Raton, FL 305-395-6200, Bethesda, MD 301-897-5800, 
Chicago, IL 312-773-0111, Waltham, MA 617-890-0161, Ann Arbor, MI 313-769-0175, Minneapolis, MN 612-835-6161, Poughkeepsie, NY 914-454-6593, Raleigh, 
NC 919-783-8833, Trevose, PA 215-638-3010, Austin, TX 512-343-4513, Dallas, TX 214-788-2966, Bellevue, WA 206-822-4384, Calgary, Alta 403-262-9292, 
Edmonton, Alta 403-424-8845, Kanata, Ont 613-592-1263, Toronto, Ont 416-622-0403, Paris, France 33-1-46-21-25-25, Israel 972-3-403741, Ibaragi-ken, Japan 
81-298-52-8371, Tokyo, Japan 81-3-589-2711, Osaka, Japan 81-6-947-5281, Sweden, 46-8-520720, United Kingdom, 44-344-426544, Munich, West Germany 
49-89-926903-0, Diisseldorf, West Germany 49-211-5961066, Stuttgart, West Germany 49-711-2262151. Distributors: Hall-Mark; Hamilton/Avnet; Schweber; Wyle. 
MACGEN, Structured Cell, Compacted Array and Structured Array are trademarks and LDS is a registered trademark of LSI Logic Corporation. 
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Now that Wavetek has built a 
new home for test instruments, 


look who’s dropping in. 


Imagine a full-size rack loaded 
with the highest performance 
instruments available. 

Now picture all that performance 
in a much smaller space—inside the 
chassis of the new Wavetek Model 
680, an open-architecture system of 
instruments on cards. Select from 
instruments made by Wavetek and 
other top manufacturers like Racal- 
Dana and Datron. 

Model 680 is just 7” high, yet 
it holds up to eight instruments. 
Think how that can save room in 
your ATE bay. And think of the 
flexibility. Buy the modules you 


Circle 103 for literature 


need today. Then, as your needs 
change, plug in more. 

Modules now available include 
a 20 MHz Arbitrary Waveform 
Generator, 100 MHz Pulse Generator, 
6% digit .002%-accuracy DVM and 
a Counter that measures intervals 
down to one nanosecond. You can 
even design your own modules, 

Besides saving space, Model 
680 can save money over stand- 
alone instruments. 

Then there are the performance 
benefits. A 32-bit high-speed VME 
bus provides timing and synchroni- 
zation signals, and an analog 
summing bus can be used to create 


Circle 183 for demonstration 


complex signals. There is also built- 
in testing, calibration and reference, 
and a powerful processor. 

How will the Wavetek Model 
680 fit into your present systems? 
Quickly and easily, because we 
have included interfaces for GPIB 
and MATE-CIL. 

Best of all, the Model 680 is 
available now. For details, call or 
write us today. Wavetek San Diego, 
Inc., 9045 Balboa Ave., San Diego, CA 
92123; Telephone 619/279-2200. 


That’s the Pro-Log System 2 Mean 
Time Between Failures (MTBF) at 
55°C. When you need reliability, that’s 
it. An industrial computer that works 
and keeps on working for the life of 
your application. And it’s covered by a 
5-year limited warranty. 


A HUGE SOFTWARE POOL 


System 2 comes with Microsoft’s MS- 
DOS 3.2 operating system and runs 
Lotus 1-2-3 and Flight Simulator. So 
it’s PC/XT-compatible, right down to 
the chip level. Which is important for 
running industrial software, where real 
time response is needed. 


Data acquisition, process monitoring 
and control, and multitasking software, 
plus a wide selection of editors, 
debuggers, and high-level languages 
are available. Many of them from 


Pro-Log. 


HARD-WEARING HARDWARE 


System 2 is based on the industry- 

standard STD BUS. So a wealth of 
industrial quality add-on products is 
available from over 100 STD BUS 


manufacturers. 


Circle 73 for literature request only 


THIS PG/XT-COMPATIBLE INDUSTRIAL COMPUTER 
MAY HAVE ONE FAILING...EVERY 7 YEARS. 


PLUS ROOM TO EXPAND 


You expand System 2 by simply plug- 
ging in additional STD BUS cards. Up 
to 23 expansion slots are available and 
many options, such as 640K bytes of 
memory, EGA/Keyboard interface, 
and printer interface, can be factory 
installed. 


No fan or heat sink needed, 
could be battery powered. 
Consumes as little as 1.25 
watts 


Grew up in the school of hard 
knocks. Secured on 4 sides, 
System 2 withstands 10gs of 
shock 


If it fails, down-time is 
minimized. All boards can be 
replaced in under 5 minutes 


Works in places you wouldn't. 
0° to 65°C operating 
temperature range 
Can be isolated from dirt, 
moisture, and corrosion. Can 


be totally sealed in rack or 
NEMA Enclosures 


Circle 112 for direct factory contact 


A DISK DRIVE FOR 
EVERY APPLICATION 


System 2 can be configured with IBM- 
compatible 3%-inch or 54-inch floppy 
disk drives and a 20M-byte hard disk.* 
For minimum power, maximum relia- 
bility and temperature range, select 
semiconductor (ROM and RAM) disk 
drives. 


Take care of your next 7 years 
TODAY. Call toll-free (800) 538-9570 
or write Pro-Log Corporation 2560 
Garden Road, Monterey, CA 93940 


*Thermal and mechanical specifications are reduced by the 
use of mechanical disk drives. 

MS-DOS 3.2 and Flight Simulator are registered trademarks 
of Microsoft Corp. Lotus 1-2-3 is a registered trademark of 
Lotus Development Corp. IBM is a registered trademark of 
International Business Machines Corp. 


DI] PRO-LOG" 


CORPORATION 
USA TLX: 171879, Australia (02) 419-2088; Canada (416) 625- 
7752; England (0252) 851085; France (1) 3956-8143; Germany 
(07131) 50030; Italy (2) 498-8031; Switzerland (01) 624 444 
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On the cover: Part 1 of Product 
Showcase No 25 describes vendors? offer- 
ings in four product categories: ICs, soft- 
ware, hardware and interconnect devices, 
and power sources. Leading off the pro- 
duct sections ave in-depth looks at switch- 
ing power-supply ICs (pg 94), graphts- 
interface standards (pg 166), prototype 
panels (pg 194), and battertes that with- 
stand high temperatures (pg 232). (Art 
Direction by Kathleen Ruhl, Illustration 
by Ken Condon) 
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DESIGN FEATURES 
EDN’s Hands-On SMT Project—Part 4 75 


The fabricated pc boards arrived from the fabricator, and we 
departed for Texas to build our first SMT assemblies. There we ran 
into more ‘“‘islands of automation,’ but our boards turned out to be 
relatively easy to assemble.—Steven H Leibson, Regional Editor 


Integrated Circuits 


Switch-mode power-supply ICs 94. 
extend performance boundaries 

A new generation of switching-control circuits is changing the way 
designers address switch-mode power-supply regulation. Devices for 
implementing voltage-mode, current-mode, and resonant-mode con- 
trol can improve performance, operate at higher frequencies, and 
simplify control circuitry.—Dave Pryce, Associate Editor 


Software 
Device-independent interfaces 166 


enhance graphics compatibility 

If you write application software for engineering workstations, or if 
you're just trying to match application software to graphics hardware, 
you'll be glad to know that graphics-interface standards offer freedom 
from device-dependent interface constraints.—Margery S Conner, 
Regional Editor 


Hardware and Interconnect Devices 


Dedicated prototype panels 194 
simplify bus pnt St tasks 

Wire-wrapping panels designed to interface with specific bus struc- 
tures can speed up a product’s development time by significantly 
reducing the prototyping phase of the design cycle—Iom Ormond, 
Senior Edttor 


Power Sources 


Batteries function in 232 
high-temperature environments 


You can now choose from a variety of battery chemistries that can 
extend the operating-temperature range of battery-powered equipment 
to well above 100°C. By employing solid-state materials, some of 
these batteries can operate at 200°C without risk of venting or 
explosion.—Peter Harold, European Editor 


Continued on page 7 
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Why these new handheld thermometers 
give the competition chills. 


IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 
EUROPEAN HEADQUARTERS: Fluke (Holland) B., P.O. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 
© Copyright 1986 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4708-50 
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The chance of finding thermometers that can 
match the new Fluke 50 Series for price 
and performance is like finding snowballs in 
August — slim to none. 

Take the dual-input Fluke 52. With its ex- 
clusive features, you can sequentially SCAN 
the readouts of two temperature inputs and 
their difference, and automatically RECORD 
the minimum and maximum from any one 
channel for up to 1,200 hours. 

Or there’s the single-input Fluke 51. Like 
the 52, it offers 0.1% accuracy and resolution 
S ae of a degree with excellent repeat- 
ability. 

Both accept any standard J or K type ther- 
mocouple probe, and have offset pots for easy 
on-site calibration. Plus they're built to last. 
With a 3-year warranty, the longest in the 
industry. 

No wonder they give the competition chills. 
Starting at a cool $119, they're the hottest new 
thermometers on the market. 

They're on the shelves at your local supplier, 
SO get yours now. 

Or for more information, call toll-free 
1-800-227-3800, Ext. 229. 


FROM THE WORLD LEADER IN 
HANDHELD TEST INSTRUMENTS. 


Fluke 51 Single Input Fluke 52 Dual Input 
Measurement range: K-type: — 200°C to +1370°C (—328°F to +2498°F) 
J-type: —200°C to + 760°C (—328°F to +1400° 
Accuracy: K-type is +(0.1% of reading +0.7°C or 1.3°F) 
J-type is +(0.1% of reading +0.8°C or 1.4°F) 
°C or °F Selectable 
Hold Mode 
Scan, Differential, and Min/Max Recording Modes (52 only) 
Standard mini-connector input 
1200 hour 9V battery life 
3-year warran 


Sa | One Miter tion SOL SSeS 
General-purpose K-type bead probe included (two with 22). 


FLUKE 
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Continued from page 5 


Product coverage in this showcase issue 
begins with a review of innovative inte- 
grated circuits (pg 107). Coverage con- 
tinues with reviews of software (pg 176), 
hardware and interconnect devices (py 
206), and power sources (pg 241). 


EDN July 9, 1987 


PRODUCT UPDATE 
CAE tool set | 58 


PRODUCT REVIEWS 


Integrated Circuits 107 
Software 176 
Hardware and Interconnect Devices 206 
Power Sources 241 


DESIGN IDEAS 


MOSFET circuit debounces power relay 263 
Circuit monitors bipolar battery supplies 264 
Software enhances yP watchdog circuit 268 
Square-wave oscillator spans dc to 20 MHz 266 
Line tap aids software debugging 268 


LITERATURE 


Components 270 
Computers and Peripherals 274: 
Instruments 277 
Computer-Aided Engineering 280 


Continued on page 9 
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We've lowered prices on 
the HP 54100A/D 1 GHz 
Digitizing Oscilloscopes. So 
you can get a great, general- 
purpose HP scope for substan- 
tially less. 

The HP 54100A, originally 

17,600, is now just $12,900." 

The HP 54100D, originally 

19,300, is now $17,600." 
A savings of $4,700 and 
1,700, respectively! 

You'll appreciate the sav- 
ings all the more when you 
discover everything our scopes 
have to offer: automatic signal 
scaling and instrument setup, 


automatic pulse parameter 
measurements, waveform 
storage, HP-IB control, direct 
output to printers and plotters, 
and more. 


Call HP today! 


Take advantage of our 
lower prices now. Contact your 
local HP sales office listed in 
the telephone directory white 
pages. Ask for the electronic 
instruments department. 


*HP 54100A only. **U.S.A. price only. 


HEWLETT 
PACKARD 


Save *4:700 


ona great 1GHz scope! 
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EDITORIAL 53 


Recent events show that effective military action doesn’t always 
depend on high technology. 


LOOKING AHEAD 297 


Laser and F-O test-equipment market to grow at 14.4% rate. . .$1.5B 
sales of US relays predicted by 1991. 
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A product-oriented design aid 


To save you time in your efforts to keep current, EDN’s editors have 
surveyed the new-product offerings from thousands of companies, 
screening and selecting only the most significant of those offerings 
introduced in the last six months. We present our findings—the best 
of the best—in a format devised to make your product selection as easy 
as possible. You can keep this Product Showcase as a reference until 
the next one that covers these four key product areas appears 
in December. 


EDN’s Professional Issues section will return next issue. 
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Only Mentor Graphics 
maps symbols to silicon. 


The bigger the IC design, the bigger the 
problem: you're trying to locate a discrepancy 
between the schematic and your IC layout, but 
all you have is an ASCII error report. It’s like 
driving all over a strange city to find an 
address — without a map. 

That’s why Mentor Graphics created 
REMEDI,™ a graphical interface that helps 
debug complex layouts. REMEDI works with 
Dracula II," taking the leading layout 
verification package’s layout-versus-schematic 
checks a step further. LVS errors detected with 
Dracula II can be quickly pinpointed on both 


the layout and schematic using REMEDI’s 
interactive graphical correlation capabilities. 
And, because REMEDI is part of 
ChipGraph,™ the powerful Mentor Graphics full 
custom IC layout editor, as soon as you find an 
error you can fix it. There’s no need to move 
back and forth between the layout editor and 
the debugging tool to correct the design database. 
Today’s complex VLSI designs demand a 
layout tool that lets you create and navigate 
efficiently through a maze of mask data. So 
ChipGraph provides flexible geometry editing 
and fast cell-based layout tools. Beyond this, 
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Structured Chip Design (SCD), a hierarchical 
approach to physical layout, removes much of 
the unnecessary and confusing mask data, while 
retaining correct functionality and interfaces. 

With SCD, you can work with a simplified 
representation of the cell when making higher 
level decisions. And you can easily move 
between SCD and more familiar tools, with no 
loss of productivity. The result? The tightest 
possible layout, created quickly and accurately. 

ChipGraph also lets you partition a large 
design over any number of workstations while 
maintaining version control, through a network- 
wide shared database. 

And there’s no need to worry about 
losing old data when switching to a new tool. 
ChipGraph offers full data compatibility with 
your existing design files. 

Best of all, ChipGraph is not just an idea — 
it’s a working reality. Designers are already 


Dracula II is a trademark of ECAD, Inc. 
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using ChipGraph to lay out 32-bit micro- 
processors and multi-megabit RAMS. 

It’s all part of a vision unique to Mentor 
Graphics, the leader in electronic design 
automation. Let us show you where this vision 
can take you. 

Call us toll-free for an overview brochure 
and the number of your nearest sales office. 

Phone 1-800-547-7390 
(in Oregon call 284-7357). 


Sydney, Australia; Phone 02-959-5488 Mississauga, Ontario; Phone 416-279-9060 
Napean, Ontario; Phone 613-828-7527 Paris, France; Phone 0145-60-5151 Munich, 
West Germany; Phone 089-57096-0 Wiesbaden, West Germany; Phone 
06121-371021 Hong Kong; Phone 0566-5113 Givatayim 53583, Israel; Phone 

03-77 7-719 Milan, Italy; Phone 02-824-4161 Asia-Pacific Headquarters, Tokyo, 
Japan; Phone 03-505-4800 Tokyo, Japan; Phone 03-589-2820 Osaka, Japan; Phone 
06-308-3731 Seoul, Korea; Phone 02-548-6333 Spanga, Sweden; Phone 
08-750-5540 Zurich, Switzerland; Phone 01-302-64-00 Taipei, Taiwan; Phone 
02-7762032 or 02-7 762033 Halfweg, Netherlands; Phone 02907-7115 Singapore; 
Phone 0779-1111 Bracknell, England; 

Phone 0344-482828 Livingston, 

Scotland; Phone 0506-41222 a ail 
Middle East, Far East, Asia, 

South America; Phone 

503-626-7000 ra 
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Remember, 
Toshiba Is Producing 
the oe paces 
ine Of High Densi 
Non-Volatile Sencal 


Only Toshiba volume cost and automatic insertion And in ROMs, you can 
production can give youthe capability, select OTPs in get up to 2 and 4 MB in 
non-volatiles you need—in densities to 512K. Choose CMOS today. 
the leading edge densities from a wide selection in Nobody else offers you 
you want. EPROMs, including one of so many options in high 

For high reliability, low the fastest 1 MB available. density non-volatile 


TARTNO. ORG. PROCESS nets wis ae 
tion capabilities to deliver in 


NMOS TMM24128AF 16KX8 NMOS volume, on time. 
NMOS TMM24256AP 32KX8 NMOS 
16KX8 NMOS TMM24256AF 32KX8 NMOS Why deal with a herd 
TMM27128ADI 16KX8 NMOS TC54256AP 32KX8 CMOS of suppliers to get all the 
TMM27256AD~ 32KX8 NMOS TC54256AF 32KX8 CMOS non-volatiles you want. 


TMM27256ADI 32KX8 NMOS ™M24512P 64KX8 NMOS . 

TC57256D 32KX8 CMOS T™M24512F 64KX8 NMOS Just remember 
256AD 32KX8 CMOS TC541000P 128KX8 CMOS } j 

TC57256 KX 4 Toshiba, the 


TMM27512D 64KX8 128KX8 CMOS hi by 
TMM27512DI 64KX8 NMOS Cavywelg: C 


TC571000D 128KX8 CMOS 32KX8 CMOS in non- 
TC571001D 128KX8 CMOS 32KX8 CMOS ° 
TC571024D 64KX16 CMOS 128KX8 CMOS volatiles. a a 

ONE TIME PROGRAMMABLE 128KX8 CMOS Toshiba. The Power in 
TMM2464AP 256KX8 CMOS “ . 
TMM2464AF s2KX8 CMOS Non-Volatile Memories. 
Sead seg Ete ele ~ = +/-10%Voc AVAILABLE TOSHIBA AMERICA, INC. 


Electronics, (316) 744-1229; MONTANA, Components West, (206) 885-5880; NEVADA, Eirepco, Inc., (415) 962-0660; NEBRASKA, D.L.E. Electronics, (316) 744-1229; NEW ENGLAND, Datcom, Inc., (617) 891-4600; NEW 
HAMPSHIRE, Datcom, Inc., (617) 891-4600; NEW JERSEY, Nexus-Technology, es 947-0151; NEW MEXICO, Summit Sales, (602) 998-4850; NEW YORK, Nexus Technology, (201) 947-0151: Pl-tronics, (315) 455-7346: 
NORTH CAROLINA/SOUTH IMA, Montgomery Marketing, Inc., (919) 467-6319; NORTH DAKOTA/SOUTH DAKOTA, Electric Component Sales, (612) 933-2594; OHIO, Steffen & Associates, (216) 461-8333; (419) 884-2313, 
513) 293-3145; OKLAHOMA, MIL-REP Associates, (214) 644-6731; OREGON, Components West, a 684-1671; PENNSYLVANIA, Nexus Technology, (215) 675-9600, Steffen & Associates, (412) 276-7366; RHODE ISLAND, 
pain Inc., (617) 891-4600; TENNESSEE, Montgomery Marketing, Inc., (205) 830-0498; TEXAS, MIL-REP Associates, (512) 459-8602, (713) 444-2557, (214) 644-6731; UTAH, Straube Associates Mountain States, Inc., 
(801) 263-2640; VERMONT , Datcom, inc., a 7) 891-4600; VIRGINIA, ArboTek, (301) 825-0775; WEST VIRGINIA, Steffen & Associates, (419) 884-2313; WASHINGTON, Components West, (206) 885-5880, (509) 922-2412: 
WISCONSIN, Carlson Electronics, (414) 476-2790, Electric Component Sales, Ba 933-2594; WYOMING,Straube Associates Mountain States, Inc., (303) 426-0890: CANADA, BRITISH COLUMBIA, Components West, 
(206) 885-5880; ONTARIO, Electro Source, Inc., (416) 675-4490, (613) 726-1452; QUEBEC, Electro Source, Inc., (514) 694-0404. ©1967 Behibe Ancien 1 
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LANGUAGES TOOLS 
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_ Pascal ° 


FORTRAN 


MO 
_ Assembler 


| possible for the first time. 


SCSI unites real-time emulation 


Thanks to SCSI tree 


Assemblers | mendous speed, the events 


Linkers 


Locaters | Of high performance stile 


— Compilers | _ bax 
~ gmboic +4| UOnaretransportedtoyour | 
debuggers 

Source level 


- ___ debuggers 
_ nm information appears on : 


| not minutes. And through 


1 VALIDATE” you can - 


__| diately debug in your — 
source level language. 

_ §CSI supports up to eight 

evices to achieve various multi- 


user or multi-instrument configu- 


ste: Combined with the full | 


- paints system that’s phe 
| sea! fast and functional. © 
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look at our new PAL 20D series, the fastest 
TTL PAL circuits on the market today. 
With a maximum propagation delay of 10ns, 
they're 33% faster than our 20B series. At no 
increase in power consumption. 
Maybe you want to save a dozen parts or 
so. Then there’s our new PAL32VX10, a 
pin-compatible superset of the 22V10. It has 
10 user-configurable input/output macrocells, 
with a programmable flip-flop that can oper- 
ate as D,T, S-R or J-K types, and can even be 
buried. So it’s perfect for state machine design. 
And if you want to save power, you should 


ZPAL is a trademark and PAL and PALASM are registered trademarks of Monolithic Memories, Inc. 
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see our new 24-pin ZPAL" circuits. With zero 
standby power, theyre the industry’s first 
“true” CMOS PAL devices. 

Now, if you'll just save the following 
address and phone number, you can contact us 
for your free copy of our new PAL Handbook. 

Monolithic Memories, 2175 Mission 
College Blvd., Santa Clara, CA 95054. 

(800) 247-6527 x6005. 
It could be the answer to your prayers. 


Monolithic 


Memories 


© 1986, Monolithic Memories, Inc. 
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HOURS MINUTES 


Until now, if you wanted to put 50,000 
gates on one chip, you usually had to put 
them in one at a time. You had to put in 
three months work. And you had to put 
your launch date into a holding pattern. 

Not anymore. 

Announcing the 
only compilers that take you to 
gate arrays and cells. Rast. 

Now with VLSI'’s new Datapath and 
State Machine Compilers you can design 


SECONDS 


in high level symbols instead of gates. A 
design that used to take months, can now 
be turned around in days. Even less. 

With the help of our new Datapath 
Compiler you can design a 64-bit RISC 
datapath on your lunch hour. 

But can you use control logic? You bet 
your sweet datapath you can. 

Our State Machine Compiler accepts 
high level expressions of logic functions 
and gives you tightly packed state control 
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HOURS MINUTES SECONDS 


logic in a fraction of the time it would take 
to design it by hand. 

We did the design entry for an asynchro- 
nous receiver in one hour. It would've taken 
seven days using traditional schematics. 

And not only do we give you high inte- 
eration design tools, we give you high 
integration devices. 

Our CMOS 1.5 micron VGT100 series 
of gate arrays puts as many as 50,000 use- 
able gates on a chip. And our 1.5 micron 
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cell-based technology packs over 100,000. 

If youd like more information about 
our new Datapath and State Machine 
Compilers, and the VGT100 family of 
gate arrays they work with, write us at 
1109 McKay Drive, San Jose, CA 95131. 
Or give us a call at (800) 872-6753. 


Well show you a good time. 


\ VLSI TECHNOLOGY. INC. 
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‘When choosing between the two leading 32-bit processors, don’t let 
emulator support slow you down. NWIS is the exclusive U.S. source of 
Microtek in-circuit emulators for both. And for all their other family 

‘members as well, like the 68010, 68000, 80286, 80186 and 8086. And 
many others” = 3 
___ In fact, Microtek emulators have a long track record of being 

first to market with quality support for every major microprocessor 

Which gives you shorter time-to-market and an assured expansion 
path for product upgrades. : — 

Every Microtek emulator can be used as a stand-alone device, or 
as part of an integrated ae All use simple command structures 
and include a symbolic debugger for rapid insight into your software's 

teal-time behavior. And each communicates with the IBM° PC/XT/AT. 

VAX, MicroVAX> Apollo. and Sun computers. 
___ Microtek emulators are just one part of NWIS’s complete line of 
embedded microprocessor eluent tools. : 


For Information Circle 158 
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Pioneering Microprocessor CASE 


— - WY 2 ae : S = = — . : ~ Machines. VAX and MICROVAX are registered trademarks of 


Our Software Analysis Workstation (SAW) brings you hardware-based, 


real-time software analysis in a source code environment. Including 
performance analysis, time-aligned dual processor trace, code cover- 
age analysis, and Context Trace,” which lets you trace high-level 
events and related assembly-level code atthe same time ss 
And for source code development, our Microtec’ Research prod- 


ucts provide you with C and Pascal cross-compilers, cross-assemblers 


and debuggers for the same wide range of popular processors. 
Best of all, NWIS backs all these products with solid applications 
support, both at the local and factory level. — 
So let-us become your single source for 
emulators and other microprocessor. 
Computer-Aided Software Engineering 
(CASE) tools = : 
1-800-547-4445. 


IBM is a registered trademark of International Business _ 


Digital Equipment Corporation. Microtec is a registered = 


NORTHWEST INSTRUMENT SYSTEMS, INC. = trademark of Microtec Research Inc. 


, Se er 1309 * Beaverton, OR 97075 1-800-547-4445 oe 
___*Processors supported by Microtek: 0386, 80286, 80186, 80188, 8086, 8088, 68020, 68010, 68008, 62000, 6809, 6809E, 6502, 780, NSC00, 6085 8032, Bt, 8031, 8344, 6048, 8049, 8050, 28, SUPERS, 6BHC11, 64180, 80515. 


NEWS BREAKS 


EDITED BY JOAN MORROW 


TRANSPUTER-BASED PC BUS BOARD IS PROGRAMMED IN C 


The Transputer-based T4 PC bus add-in board has both the hardware and software 
necessary to perform parallel processing on a PC. The board, from Micropar (Newbury 
Park, CA, (805) 499-0652), has a maximum of four Transputers, each with either 1M 
or 4M bytes of dedicated RAM. Each Transputer can execute programs independently. 
Micropar also supplies a C compiler that conforms to the emerging ANSI standard and 
incorporates special constructs to exploit the T4’s parallel architecture. 


The board comes with one, two, or four Transputers. The 15-MHz version with one 
Transputer is $1190; a version with two Transputers is $2190; and a version with four 
Transputers is $4090. The 20-MHz versions are $1290, $2390, and $4490, respectively. 
These prices include 1M byte of dynamic RAM per Transputer. The parallel C compiler 
costs $495.—Margery S Conner 


752 x564-PIXEL DISPLAY CONTROLLER BOASTS 2-SEC ZOOMING 


Providing a dot density of about 5100 pixels/in* on a 13-in. display, the Model 752 
Nth Engine CAD display controller from Nth Graphics (Austin, TX, (512) 852-1944) also 
lets you zoom or pan on engineering drawings in less than 2 sec. Onboard RAM (1M 
byte) stores a display list of vectors to speed on-screen manipulations of large draw- 
ings. When used with a multiscanning monitor, such as an NEC Multisyne or a Sony 
Multiscan, the Model 752 produces an image that is 16% finer than you can obtain 
from a 19-in., 1024x768-pixel monitor offering a dot density of 4900 pixels/in*. This 
$2995 controller maintains a 4:5 aspect ratio to produce undistorted circles, and it 
specs a 60-Hz refresh rate for flicker-free images.—J D Mosley 


FLOATING-POINT MICROPROGRAMMABLE COPROCESSOR SOUPS UP PC/AT 


The Trisonic coprocessor board from Zalea (Solon, OH, (216) 248-5954) boosts the 
calculation speed of IBM PC/ATs and compatible computers by combining Weitek’s 
32-bit Exel 8000 microprogrammable pP and Analog Devices’ ADSP32al and ADSP3S2l10 

floating-point multiplier and ALU chips on one expansion board. A $6995 Trisonic-10 
version (available eight weeks ARO) can execute 5M instructions/sec, and its 
arithmetic pipeline can perform 10M single-precision or 6.25M double-precision 
floating-point operations/sec. The -20 version of the board (available in October) will 
run twice as fast and cost $9995. The company offers a package of development soft- 
ware, including an assembler for the »P and a microcode assembler, for $2500. C and 
Fortran compilers will be available in October for $4000 each.—Steven H Leibson 


SAMPLING A/D CONVERTERS SUIT DSP APPLICATIONS 


The §-to-Z Series converters from Crystal Semiconductor Corp (Austin, TX, (518) 
445-7222) are suitable for analyzing voltage signals in DSP applications. These CMOS 
ADCs feature a unique charge redistribution architecture that provides each device 
with an inherent sampling function, thus eliminating any need for external sample/ 
hold amplifiers. Using a successive-approximation algorithm, the $69 (100) CSZ5116 
sequences through a 16-bit conversion in 16.25 psec, at sampling rates reaching 50 
kHz. On-chip calibration yields 16-bit accuracy with 0.002% typical total harmonic 
distortion and an 88-dB signal/noise ratio. The $58 (100) 14-bit CSZ5114 supports 
throughput rates as high as 56 kHz with an 83-dB signal/noise ratio and 0.005% 
harmonic distortion. The 12-bit CSZ5112 sells for $34 (100) and specs a 65-kHz max 
sampling rate, a 73-dB signal/noise ratio, and 0.008% distortion.—_J D Mosley 
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unit’s fr nt panel. Margery 8 C bers - 


Your product design require- 
ments are different from 
everybody else’s. We know you 
need a wide variety of solu- 
tions in the components you 
select. That’s why, when it 
comes to choosing the right 
combination of floating point 
products, no one offers you a 
wider variety than TRW LSI. 


Whether you're hungry for 
multipliers, dividers, ALUs 
or register files, or have a 
craving for a 22- or 32-bit 
format, IEEE 754 or MIL- 
STD-1750A, commercial or 
military screening, plastic 
DIPs, chip carriers or pin 
grids, we offer the broadest 
selection of mix-and-match 
building blocks that give 
you maximum flexibility for 
your design. 
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22-bit | IEEE 754.10 | MIL-STD-1750A 
ONE eee 


We can supply any configura- 
tion or quantity you need. 
Call us for a price quote today 
and see how appetizing higher 
performance and quality can 
be. Or you can pick up the 
pack of your choice from 
Hamilton-Avnet, Arrow or 
Hall-Mark. 


TRW LSI— bringing the worlds 
of DATA ACQUISITION 
and DSP together. 


For immediate technical 
assistance, literature request 
or price quote, call us at 
619.457.1000 and ask for 
Ula Brunn. 


Variety Pack 


LSI Products Division, 

TRW Electronic Systems Group, 
P.O. Box 2472, 

La Jolla, CA 92038, 

619.457.1000 


In Europe, call or write: 

TRW LSI Products, 
Konrad-Celtis-Strasse 81, 

8000 Muenchen 70, W. Germany, 
089.7103.115 


In the Orient, phone: 

Hong Kong, 3.856199; 

Tokyo, 03.461.5121; Taipei, 751.2062; 
Seoul 2.553.0901 


© TRW Inc. 1987 — 712A00687R 
® Variety Pack is a REG. TM of the Kellogg Company. 
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LSI Products Division 
TRW Electronic Systems Group 


~ NEWS BREAKS: INTERNATIONAL 


THIN-FILM TECHNOLOGIES GIVE AUSTRALIA A TOEHOLD IN IC FAB 


As a first step in bringing semiconductor manufacturing to Australia, Ramax Ltd 
(Sydney, New South Wales, Australia, (02) 251-4055) has acquired the first licenses for 
thin-film nonvolatile memory and interconnect technologies developed by Ramtron 
Corp (Colorado Springs, CO) and the University of Colorado at Colorado Springs. Both 
technologies are compatible with silicon and GaAs die. Ramax will first manufacture 
devices using Ramtron’s Instant-Circuit technology, which creates fusible interconnec- 
tions in a thin-film layer applied over a semiconductor and which effectively makes the 
device a field-programmable part. A properly applied voltage causes the thin film 
between two conductors to fuse, creating a low-impedance (approximately 200Q) con- 
nection. In the unfused state, the thin film exhibits several megohms of resistance. 


Based on the ferroelectric properties of potassium nitrate (KNO;), the Rampac non- 
volatile, thin-film memory can enhance a semiconductor product by allowing a 
manufacturer to place a fast (20- to 100-nsec) nonvolatile memory array on top of the 
finished semiconductor die. The thin film contains only the memory cells and requires 
that the underlying semiconductor supply address decoders and drivers. Because the 
KNO; storage cell operates with geometries as small as 0.1x0.1 um, the technology is 
compatible with all lithographic fabrication processes and circuit technologies current- 
ly in use. Initially, Ramax plans to add thin-film memory to semiconductor die 
acquired from other vendors.—Steven H Leibson 


uC SUITS AUTOMOTIVE, INSTRUMENTATION, AND INDUSTRIAL USE 


Although the PCB83C552 microcontroller from Philips’s Eleoma Div (Eindhoven, The 
Netherlands, TLX 515735; in the US, Signetics Corp, (408) 991-4571) is targeted for use 
in automotive engine and gearbox management systems, its variety of analog and 
digital I/O ports also suits it to instrumentation and industrial-control applications. 
I/O ports include an 8-channel 10-bit A/D converter, two PWM outputs with 8-bit 
resolution, an I*C control interface, and a full-duplex UART. The microcontroller incor- 
porates the 80C51 instruction set and comes with 8k bytes of ROM and 256 bytes of 
RAM—both expandable off-chip to 64k bytes. Samples are available now; production 
quantities will be delivered at the beginning of next year. The PCB83C552 is expected 
to sell for around DM 26 (10,000).—Peter Harold 


REAL-TIME OPERATING SYSTEM SUPPORTS 80286 ,.P 


Siemens (Munich, West Germany, TLX 5210025) is about to release RMOS-286—a 
real-time, multitasking, multiprocessing operating system for the 80286 pP. It will cost 
approximately DM 10,000. Although initially targeted for use with the company’s 
80286-based AMS bus CPU card, an enhanced version, slated for release in the lst qtr 
of ’88, will have message-passing-controller support for a Multibus II CPU card. 
RMOS-286 supervisor calls are upwardly compatible to those in the company’s RMOS-2 
operating system but include additional calls for modifying task descriptors and for 
transforming task selectors and offsets into physical addresses.—Peter Harold 


SATELLITE TV IC SIMPLIFIES 2.3-GHz SYNTHESIZER DESIGN 


Suited for use in the antenna head of satellite TV receivers, the SP5062 fixed- 
modulus &.5-GHz frequency synthesizer from Plessey Semiconductors (Swindon, UK, 
TLX 449637; in the US, (714) 472-0303) requires only a suitable VCO to form a com- 
plete PLL synthesizer. The device’s phase comparator has an output amplifier, around 
which you can apply local feedback; only one external transistor is required to inter- 
face the device to varicap tuning diodes. The SP5062 costs £7.25 (1O00).—Peter Harold 
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Do you want to see 
the details in your signal 
or not? 


or 608/273-5008 


Nicolet Test Instruments Division 
PO. Box 4288 

5225-2 Verona Road 

Madison, WI 53711-0288 
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Nicolet Digital Oscilloscopes 


Bring the true power of digital oscilloscopes to bear on your problem. High 
accuracy, high resolution 12-bit digitizers let you zoom in on the small variations 
in your waveform. Variations you’ve been trying to find, but can’t. That’s why Nicolet 
digital scopes offer waveform expansion on the time and voltage axes up to X256. 
That’s why Nicolet scopes have precise cursor readout of each measured data value. 
Make sure your digital storage oscilloscope is part of the answer, not part of 
the problem. 


Nicolet 


‘Instruments of Discovery” 
For more information circle 72 25 


tiny SPDT swite 


dc to 6GHz... $327 


Tough enough to pass stringent MIL-STD-202 
tests, useable from dc to 6GHz operation, and smaller than 
most RF switches, Mini-Circuits’ hermetically-sealed 
KSW-2-46 offers a new, unexplored horizon of applications. 
Unlike pin diode switches that become ineffective below 
1MHz, this GaAs switch can operate down to dc with control 
voltage as low as -5V, at a blinding 2ns switching speed. 


Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in., | 

the KSW-2-46 provides 50dB isolation (considerably higher 

than many larger units) and insertion loss of only 1dB. The 
surface-mount unit can be soldered to pc boards using conventional 
assembly techniques. The KSW-2-46, priced at only $32.95, 
is yet another example of components from Mini-Circuits 
with unbeatable price/performance. 

Switch fast...to Mini-Circuits’ KSW-2-46 


SPECIFICATIONS 


FREQ. RANGE dc-4.6 GHz 
INSERT. LOSS (db) typ max 
dc-200MHz 0.9 ee 
200-1000MHz 1.0 1.3 
1-4.6GHz 2 bey 
ISOLATION (dB) typ max 
dc-200MHz 60 50 
200-1000MHz 45 40 
1-4.6GHz 30 23 
VSWR (typ) 134 
SW. SPEED (nsec) 
rise or fall time 2(typ) 
MAX RF INPUT (dBm) 
: up to SOOMHz +17 
finding new ways ... above SOOMHz +27 
setting higher standards CONTROL VOLT. -8V on, OV off 


OPER/STOR TEMP. -50 to +100°C 
Mini-Circuits or oem 


A Division of Scientific Components Corporation 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C 117 REV.ORIG. 
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dc to 3GHZ 


¢ less than 1dB insertion loss over entire passband 

¢ greater than 40dB stopband rejection 

5 section, 30dB per octave roll-off 

¢ VSWR less than 1.7 (typ) 

e over 100 models, immediate delivery 

meets MIL-STD-202 

rugged hermetically sealed package (0.4.x 0.8x 0.4 in.) 
BNC, Type N, SMA available 


LOWPASS _ Model 


Min. Pass Band (MHz) DC to 
Max. 20dB Stop Frequency (MHz) | 19 


Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-49) 


HIGH PASS —_ Model 

start, max. 133 | 395 | 
Pass Band (MH2) end, min.|200| 400 | 600 | 800 | 1200 | 1600 | 
Min. 20dB Stop Frequency (MHz) | 26 95 | 116 | 190! 2901 


Prices (ea.): P $12.95 (6-49), B $27.95 | 1-49), N $30.95 (1-49), S $29.95 (1-49) 


* Prefix P for pins, B for BNC, NN for Type N, 3 for SMA 


150 | 200 | 300 | 450 | 550 


A Division of Scientific Components Corporation 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 


600 | 750 | 850 | 1000 


500 1000 
1600 2200 
365 720 
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For OEMs with vision. 


The invention of the microscope opened up a 
world about which sctentists and researchers had 
only theorized. Today, the power of MASSCOMP 
computers combined with sophisticated graphics 
technology is removing boundaries to 


imagination. 
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imaging. 

In medicine, astronomy, and C3I, MASSCOMP’s 
OEM, VAR, and systems integrator customers 
are using our computers to take human 

vision places it has never been before. Inside 
the human cell. To the edge of the universe. 
And places we aren’t at liberty to divulge. 

From board sets to complete multiprocessor- 
based systems, from 2 to 15 MIPS, our family 
of compatible computers share an open 
architecture and the first real-time imple- 
mentation of the UNIX® operating system. 

A wide range of graphics options and 
hardware accelerators allow our resellers to 
configure systems for a variety of applications. 

Look into your future. Call the MASSCOMP 
OEM Products Group and ask about our 
Growth Partnership Program — products and 
services designed for OEMs. 


1-800-451-1824 


MASSCOMP is a trademark of Massachusetts Computer Company. 
UNIX is a registered trademark of AT&T Bell Laboratories. 


ae 


One Technology Park, Westford, Massachusetts 01886 
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Control by 


serial graphics 
Specification ISIO-1/2 ISCSI-1 AGC-1/2 


. lI : 8-channel SCSlinterface advanced graphics 
inte 1IQ@ence serial I/O 


controller 
to your VMEbus 
system wit 
1.5 Mbit/sec 


Dualported | 128/512K 128/512K 2 MB 
memory no wait state no wait state no wait state 
FORCE’s ne 
RS422 :2Mbaud 1600x1280 pixels 
dual porte PDOS*, UNIX*V | PDOS*, UNIX*V | PDOS*, UNIX*V 


Interface 8xRS232/RS422 SCSI/SA 460 RS434 (RGB) 
RS232 : 38400 baud 64 MH pixel frequency 
t | firmware basedon_ | hashing and GKS 2. 0b 
C O Y) YO real time kernel caching firmware 


Hardware 


Whatever your VME need — CPUs, memories, controllers, software — FORCE has 
it. Each product comes with a 500 + page user’s manual and with FORCE’s proven 
quality and reliability. 


intelligence 


Take full advantage of these controllers with the use of one of FORCE’s 16 bit (up to 
16 MHz) or 32 bit (up to 25 MHz) no wait state CPU boards. 


FORCE’s intelligent controllers provide higher system performance via off loading 
the main CPU from I/O housekeeping, lower bus traffic by only passing macro com- 
mands and simplifying software interface with standard drivers. 


As the largest independent VMEbus supplier in the world FORCE gives you choices 
and tools including development systems, comprehensive design literature, 50 
hardware products, 20 software products, in-plant seminars and prompt support. 
Industry leading quality levels are assured through functional and incircuit testing 
and a 48 hour operating burn-in on all products. 


Free! Call 1-800-BEST VME 

(or 1-800 237-8862 in California) for our 
new 380 page VME data book and for rapid 
applications support. 


*PDOS is a trademark of Eyring Research Institute, Inc. 
UNIX is a trademark of AT&T Bell Laboratories 


© Copyright 1987 
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Processor Boards 


Controller Boards 
Memory Boards { 


1/O Boards 


the intelligent choice 


FORCE COMPUTERS, INC, Los Gatos, CA 95030, Phone (408) 354-3410 
Midwest: Ann Arbor, Mi 48108, Phone (313) 769-08 40 
Southeast: Roswell, GA 30076, Phone (404) 642-9647 


FORCE COMPUTERS GMBH, 8012 Ottobrunn, Phone (089) 600910 
FORCE COMPUTERS FRANCE, 92100 Boulogne, Phone (1) 46203737 
FORCE COMPUTERS (UK) LTD, Wendover, Phone (0296) 625456 
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IRA rules hurt 
the self-employed 


The editorial concerning IRAs 
(“IRAs deserve another chance,” 
EDN, April 15, pg 63) did not men- 
tion one class of persons left out of 
the new tax legislation. Because I 
am self-employed, I was not con- 
cerned with the changes in the tax 


law; I was not covered by a qualified 
plan and thus would still be able to 
contribute to my IRA. 

But surprise: Because my wife 
contributes 7% of her after-tax 
income to the Ohio state teachers’ 
retirement fund, I am unable to put 
any before-tax dollars into my IRA. 

It seems that self-employed indi- 


Can Your 68000 Emulator 


To address the new generation of high speed 


Match these Features? 


microprocessors, Microcosm introduces its 
ECU Series of in-circuit emulators. 


68000/68010 Emulation in Real 
Time. Microcosm provides full-soeed 
real time support for the fastest 68000/10 
silicon available ...16.67MHz. 


Access Trace at Any Time. 
Microcosm’s ECU Series lets you view 
trace without stopping emulation, and 
without disturbing your target. 


Break on Register Contents. Monitor- 
ing bus, data and control line activity 
sometimes isn't enough. Microcosm 
goes one step further, allowing the user 
to define register value breakpoints. 


The Most Extensive Trigger 
Facilities Available. With 32 hardware 
triggers arranged in eight sequential 
levels, Microcosm’s ECU Series finds the 
most deeply nested bugs. 


Full-Featured Macro Support. 
Microcosm maximizes your efficiency 
at the keyboard: supporting “C”-like 
operators and expressions, conditional 
statements, parameter passing and 
local variables. 


Overlay Memory to Support your 
Largest ROM-Based Projects. 
Microcosm’s ECU Series is designed to 
meet your current and future needs, 
supplying up to six megabytes of over- 
lay memory. 


Don’t Waste Valuable Time Load- 
ing Code. Microcosm’s FastLoad™ fea- 
ture provides up to 100+ Kbyte/minute 
load speeds over a standard RS232C 
link. 

Find out how you can debug your 68000 
project quickly, easily and economically. 
Call us for technical information, or to 
schedule a product demonstration. 


Microcosm also has emulation 
support for 8088, 8086, 80188, 
80186 and 80286 microprocessors. 


yi i SN 


Pry 
WE LB MICROCOSM 
. ap” 15275 S.W. KOLL PARKWAY 
BEAVERTON, OR 97006 
(503) 626-6100 
TELEX: 759527 
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viduals have been singled out for 
“special treatment” again. 

Stephen F Bean 

MicroPlot Systems Co 

Westerville, OH 


“HE’S PHENOMENAL! WHENEVER | 
ATTEMPT TO CRITICIZE HIS WORK, HE 
SHOWS A REMARKABLE ABILITY TO 
RECOGNIZE AND POINT OUT MANY 
OF MY OWN PERSONAL ATTRIBUTES.” 


High turnover denies 
engineers benefits 


The April 15 editorial on IRAs hit 
on an issue important to me; I had 
written to my US representatives 
and senators just a few months ago 
on the same subject. I pointed out in 
my letters that the engineering pro- 
fession, unlike many others, is so 
dynamic and fast paced that the 
high average job-turnover rate pre- 
vents many, if not most, engineers 
from ever seeing substantial pension 
benefits during their careers. 

Why is there such high job turn- 
over among engineers? It’s not at all 
unusual for an electronics or com- 
puter company to go from start-up 
to industry leader and back to ob- 
scurity in just a few years. Hardly 
enough time to vest a pension. Typi- 
cally, stable companies are the most 
boring, least interesting, and least 
innovative places to work at the 
individual level. A long-term career 
at such a company usually deterio- 
rates to a poor working environ- 
ment, poor work assignments, little 
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THOMAS & BETTS 
TAKES THE PRESSURE 


OFF CHIP DAMAGE. 


Easier chip carrier socket insert- 
ion/extraction cycles shouldn’t occur 
at the expense of possible chip 
damage from too much insertion/ex- 
traction force pressure. Our unique 
Ansley® Plastic Chip Carrier Socket 
with its exclusive cam-actuated 
socket contact design provides a 


Exclusive 
LIF 
cam-actuated 
socket contact. 


a pile: 


positive gas-tight connection 
(minimum 68g/contact retention forcey™ 
at a low 50g/contact maximum inser- 
tion/extraction force — perfect for 
VLSI and high density applications. 
The socket’s polarizing feature as- 
sures positive chip carrier orienta- 
tion, and the socket can be installed 
on PC boards without special tooling. 


The Ansley® cam-actuated LIF PLCC 
is available in four sizes (44, 52, 68 
and 84 positions on .050” centers) in 
through-hole mount contact style. 
Sockets feature phosphor bronze con- 
tacts with tin/lead plated leads 

on .100” sq. grid patterns. 

When the job has to get done fast, 
and with a minimum of risk and un- 
necessary cost, take the pressure off 
yourself as well as 
your chip, depend 
upon the T&B Elec- 

tronics Division 

to provide the 
means. Additional 
Ansley® socket 
oducts include Screw- 
Machine DIP Sockets, Pin Grid 
Array Sockets, IC Sockets with 
built-in decoupling capacitor circuits, 
and Stacked- DIP Sockets. 

For more information, write or 
call Thomas & Betts Corporation 
Electronics Division, 920 Route 202, 
Raritan, NJ 08869; 201-469-4000. 


i 


Other quality Thomas & Betts products include: [DC Cable and Connector Systems, DIP 
& VLSI Sockets, Fiber Optic Systems, Flexible Interconnects, Two-piece Connectors and Mult:-Pin Connectors. 
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SIGNALS & NOISE 


sense of accomplishment, dimin- 
ished self-esteem, smaller pay 
raises, salary compression, and so 
on. Either way, engineers lose ben- 
efits. And it doesn’t serve the coun- 
try well to waste engineering talent 
this way. 

One way engineers attempt to 
counter technical stagnation and 


boredom is cross-pollination: Fre- 


demonstrate how 


quality and 
customer satisfactio nner 


quent job-assignment changes and 
personnel shuffling can keep fresh 
ideas circulating and help keep engi- 
neers from suffering burnout. Some 
companies are good at creating an 
environment that consistently re- 
mains an interesting place to work. 
Other companies—the vast majori- 
ty, I suspect—are either incapable 
of maintaining or too short-sighted 


- Uninterruptible Power Systems 


New and revolutionary UPS concepts 
guarantee the ultimate control of all 
powerline problems. 


We sell solutions to AC Power 
problems. Call or write today 
for more AC power information. 


a : - 1142 Mark Avenue 
/ Carpinteria, California 93013 
~ (805) 684-8311 
| CALL COLLECT | 
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to sustain an interesting, dynamic 
environment. This situation leaves 
the engineer with the often unpleas- 
ant choice of finding a better job or 
staying in a dead-end one and hop- 
ing that it lasts long enough to vest 
some pension benefits. I’ve seen it 
happen to others I’ve worked with, 
and I don’t intend to let it happen to 
me. 

Unfortunately, our lawmakers 
don’t seem to understand the broad 
needs of this nation’s engineers, and 
we, aS engineers, cannot afford to 
sit back quietly. We need to write to 
our lawmakers and voice our con- 
cerns; we need to make them aware 
of our problems. 

Richard Alan Hamersley 
MAI Basic Four Inc 
Tustin, CA 


IEEE should pursue 
better retirement plans 


I can identify with the editorial in 
the April 15 issue of EDN, because 
I’m one of those employees of a 
company that has no 401K, tax-de- 
ferred savings, or pension plan. 
Personally, I believe that the 
IEEE should continue to pursue 
better IRA plans for engineers who 
aren't able to vest in any retirement 
plan. Thanks for the publicity and 
awareness. 
David Fong 
San Jose, CA 


Clock rate 


An editing error crept into the De- 
sign Idea “Pulse-width checker is 
programmable” by Trung D Ngu- 
yen (EDN, April 15, pg 214). The 
clock rate mentioned on both pg 214 
and pg 216 should be 100 MHz, not 
100 kHz. 


WRITE IN 


Send your letters to the Signals and 
Noise Editor, 275 Washington St, New- 


ton, MA 02158. We welcome all com- 
ments, pro or con. All letters must be 
signed, but we will withhold your name 
upon request. We reserve the right to 
edit letters for space and clarity. 
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AGAIN. 


Introducing HP’s new high-perfo 


You told us what would best 
meet your measurement needs. 

So in '84 and ’85 we 
brought you digitizing oscillo- 
scopes with pioneering features 
like full programmability, 1 GHz 
repetitive bandwidth, color 
displays, automatic answers, 
single-shot pulse reconstruc- 
tion, infinite persistence, and 
instant hardcopy output. 

And now, we bring you 
the new HP 54111D/54112D/ 
04120T series. 

These high-performance 
digitizing oscilloscopes let you 
measure what you've never 
measured before, with superb 
accuracy and ease of use. 

You'll find innovations 


HP 54111D 
LJ1 Gigasample/sec digitizing rate 
L_] 500 MHz repetitive bandwidth 
L] 250 MHz single-shot bandwidth 
LJ 8k memory per channel 

L] 1 mV/div sensitivity 


such as 20 GHz bandwidth, 
4-channel simultaneous 400 
MSa/sec with 64k memory per 
channel, time domain reflec- 
tometry (TDR) with normali- 
zation, 10 psec time interval 
accuracy, and more. 


HP 54111D: 
the hot single shot. 
The HP 54111D offers 
two simultaneous channels 
operating at up to 1 Giga- 
sample per second...allowing 
you to capture high-speed 
single-shot phenomena such 
as high-speed pulses, plasma 
discharge, high voltage arcing, 
high frequency bursts, laser 
pulses and high energy events. 


You get the single-shot 
performance of analog storage 
oscilloscopes with all of the 
performance advantages of 
digitizing oscilloscopes. 

The HP 54111D also offers 
a 500 MHz bandwidth, so it will 
perform admirably in a wide 
variety of repetitive as well as 
non-repetitive applications. 


HP 54112D: 
64,000 bytes times 4. 
The HP 54112D offers you 
simultaneous 4-channel capture 
at 400 Megasamples per second 
with 64k of memory per chan- 
nel. Just right for the long data 
streams found in serial data 
communication applications. 


HP 54112D 


L] 400 Megasamples/sec digitizing rate 
L] 100 MHz repetitive or single-shot 

(J 4 simultaneous channels 

L] 64k memory per channel 


rmance digitizing oscilloscopes. 


Four simultaneous chan- 
nels enhance critical timing 
measurements on multiple test 
points...single-shot. And the 
HP 54112D's four channels are 
always real-time correlated for 
every trigger occurrence. 

In automated test, four 
channels with 64k memory per 
channel boost your throughput 


by capturing 256k of data 
simultaneously. 


HP 54120T: excels in 
high-speed applications. 
With its 20 GHz band- 
width and 10 psec accuracy, the 

HP 54120T lets you measure 
propagation delays of ICs or 
switching times of high-speed 


diodes. Characterize microwave 
switches. Verify signal path 
impedances in computer back- 
planes and test fixtures. And 
more. 

You get high sensitivity, 
resolution, and accuracy for 
repeatable time-interval and 
voltage measurements, with 
stability and ease-of-use com- 
parable to lower-performance 
oscilloscopes. 

The HP 54120T offers four 
channels for logic gate charac- 
terization. Time and voltage 
histograms to help you quantify 
noise and jitter. Normalization 
to correct for imperfect connec- 
tors in reflection (TDR) and 
transmission Measurements. 


HP 54120T 


L] dc-20 GHz bandwidth with averaging 
L] 10 psec time interval accuracy 


L] 0.25 psec time interval resolution 

[] Time and voltage histograms 

[_] Stable TDR with normalization ¢ 

L] 0.4% voltage accuracy \ 
—_— L] 4 channels 


aan 
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Probing to 6 GHz. And the list 
goes on. 


Contact HP today! 

For more information on 
our new high-performance 
digitizing oscilloscopes, fill out 
and mail the postage-paid reply 
card today. Call us direct at 
1-800-752-0900. Or contact 
your local HP sales office listed 
in the telephone directory white 
pages. Ask for the electronic 
instruments department. 


QO 


HEWLETT 
PACKARD 


The specs you need, and the features you want. 


In addition to their outstanding individual contributions, the new HP 
54111D/54112D/54120T digitizing scopes offer you full programmability, 
automatic measurements, instant hardcopy output to printers and plotters, 
waveform storage, and multiple-color displays. 

You also have HP’s excellent reliability, documentation, and support 
to make you productive with your HP instrument quickly and ensure your 


satisfaction for years to come. 
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HP54111D $23,900.00* 
VERTICAL 
Rep. bandwidth 
5.9. bandwidth 


900 MHz 
250 MHz 


Inputs 2 chan & 2 trig 
Resolution 8 bit to 25 MHz, 
7 bit to 100 MHz, 
6 bit to 250 MHz 
Sensitivity 1 mV/div 
to 5 Vidiv 
Coupling ac, dc; 50 Ohm & 
| 1 MOhm 
HORIZONTAL: 
Digitizing rate (max) 1 GSa/sec 
Resolution 10 psec 
Pre-trigger viewing YES 
MEMORY: 
Acquisition/chan 8k 
Waveform storage 2 pixel, 


4 rep wim, 4 ss wfm 
Nonvolatile 
instrument setups 10 
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HP54112D $22,900.00* 
VERTICAL: 
Rep. bandwidth 
S.S. bandwidth 


100 MHz 
100 MHz 


Inputs 4 chan & 1 trig 
Resolution 6 bit to 100 MHz 
Sensitivity 5 mV/div 
to 5 Vidiv 
Coupling ac, dc; 50 Ohm & 
1 MOhm 
HORIZONTAL: 
Digitizing rate (max) 400 MSa/sec 
Resolution 40 psec 
Pre-trigger viewing YES 
MEMORY: 
Acquisition/chan 64k 
Waveform storage 2 pixel, 


4 rep wim, 4 ss wfm 
Nonvolatile 
instrument setups: 10 


HP 54120T 


VERTICAL: 
Rep. bandwidth 
S.S. bandwidth 
Risetime 
Accuracy 
Inputs 
Resolution 
Sensitivity 
Coupling 


HORIZONTAL: 
Accuracy 
Resolution 
Pre-trigger viewing 
Range 


MEMORY: 
Acquisition/chan 
Waveform storage 


Nonvolatile 
instrument setups: 


TDR 

Pulse source 
Amplitude 
Risetime 
Flatness 

Normalization 


4 chan & 1 trig 

12 bits 

1 mV/div to 80 mV/div 
50 Ohm 


10 psec 

0.25 psec 

NO 

10 psec/div-1 s/div 


0.5k 
2 pixel (volatile), 
4 rep wfm (nonvolatile) 


10 


0-200 mV 
35 psec 
1% 

YES 


Waveform histograms YES 


*USS. list price only. 


Varies according to options selected. 


**US. list price only. 


Includes both the HP 54120A and HP 54121A. 
Specifications subject to change without notice. 


DESIGNED FOR 


HP-IB: Not just IEEE-488, but the 


hardware, documentation and 
support that delivers the shortest 


SYSTEMS 


Up 


path to a measurement system. 


HEWLETT 
PACKARD 


E115701 
5954-2661 


DAY-LIGHT 
SAVINGS TIME 


STARTS 


THIS FALL. 


HH8-1 


The deadlines can seem insurmountable. And the 
need for creative solutions never ends. 

But, there zs a simple answer. A day invested at Fall 
Design. 

Whether you spend just one day or all three, you'll be 
surprised how much you can accomplish at the Fall 
National Design Engineering Show and Conference. Get 
hands-on demonstrations as you research through thou- 
sands of products. Discover the latest services and systems 
from the leading suppliers. Discuss your specific appli - 


cations needs with experts who speak your language. And, 


most important, resolve price, availability and delivery CL) Please send me a FREE admission registration form 
requirements face-to-face. The Fall National Design | eee ee asin about exhibiting 
Engineering Show and Conference. It'll save you time for By 
what you do best... design. | Title 
eg ee eA ee a 
Fall 0 SRS SES or RB ce CR NR Wm ls ed ae 
National : : 
Design i Sete es 7p 
Engineering Mail to: a kee ee Fall | 
Show & Conference" Chester, NY sae eatnal 
September 29-October 1, 1987 September 29—October 1, 1987 Shoe a Cocicieies | 


Jacob K. Javits Convention Center 
New York, New York 


SHOW HOURS: 


Tuesday, September 29, 10 am-5 pm. 

Wednesday, September 30, 10 am-5 pm. 

Thursday, October 1, 10 am-4 pm. 

Registration opens at 7:30. No one under 18 admitted. 
For more information, call (203) 964-8287, 9-5 EDT. 


[ Mail this coupon for FREE admission ~ 
l 


nial 


Jacob K. Javits Convention Center 
New York, New York E 
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SIEMENS 


A jump ahead through megachip technology: 
the basis for new, highly complex logic circuits 
from Siemens. 


To show the way in electronic components, you have 
to master the development and manufacture of devices 
with the finest of structures. 


The 1-Mbit memory in 1-um CMOS technology, now 
being produced at our Regensburg plant, shows that 
Siemens once again has the know-how and the product. 


Add the applications experience of an international 
company and you get highly complex logic circuits: 
key devices for worldwide telecom systems and office 
communications, for factory automation, automotive 
and consumer electronics. 


All guaranteed by 27000 employees and billions 

of marks that go into the research, development and 
manufacture of components from 

Siemens. That is the basis our customers 

can count and build on. Worldwide. 


The dynamic time 100 ns and 
1-Mbit memory 120 ns; opera- 
from Siemens: __ ting voltage 5 V. 
54 mm silicon 512 refresh 
area, 1-um cycles/8 ms. 18- 
CMOS techno- __ pin standard DIL 
logy, 2.2 million plastic package, 
integrated com- 20-pin for sur- 
ponents. Access face mounting. 
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Investment 4000 m? of space. The entire 
in the Mega Fac-__ultra-clean manufacturing 


toryinRegens- _ rooms (dust- procedure com- 
burg: 540 mil- _ proof category prises some 270 
lionDM.Manu-_ 10) and 4000 process steps. 
facture with 6” m* of assembly 

silicon wafers in and testing 


Integrated 
Circuits and dis- 
crete semicon- 
ductors make up 
for about three 
fifths of Siemens 
components 
turnover. Besides 
memory devices 
Siemens produ- 
ces sophistica- 
ted logic circuits 
like gate arrays 
with 200-pico- 
second gate 
times, ISDN 
devices, 
SIPMOS power 
semiconductors 
and microwave 
components. 


Siemens AG, 
Components 
Group, 
Balanstrasse 73 
D-8000 
Munich 80. 


12/Z039e 
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HELPING AMERICAN EEs 
MAY RESULT IN 
EXPULSION FROM IEEE 


BRUNO O. WEINSCHEL 
PO. BOX 576 
GAITHERSBURG, MD 20877 


1986 IEEE PRESIDENT 
1986 IEEE FELLOW 1966 
IEE(London)FELLOW 1977 


TELEPHONE: 301-948-8342 
TELEFAX: 301-948-3625 
TELETYPE: ITT 44072 
(ANSWER BACK: WEIN Ul) 
IEEE COMP. MAIL: IEE-075 
(ITT-DIALCOM) 
April 8, 1987 


Mr. Irwin Feerst 


RE: Possibility of Your Being Charged Before the IEEE Member Conduct 
Committee For Violation of the IEEE Code of Ethics 


SUBJECT: Suggested Resignation  <cqgg§nene-——aaesmen 


Dear Mr. Feerst: 


You have publically, both in your newsletter as well as in your letters to the 
IEEE Board of Directors with copies to the press, attacked Japanese profes- 
sionals as well as many foreign professionals teaching in the U.S. or 
employed by U.S. industry. 


Permit me to bring your attention that by your continued membership in the 


IEEE, you have reaffirmed each year that you will be in compliance with IEEE 
Bylaws. This is required by the language on the back of your membership card. 


Membership in the IEEE is voluntary. 


By your decision to belong, your voluntarily agreed to the conditions of 
membership. They are binding upon you as long as you choose to continue 
your membership. 


In this context, let me quote to you Article Il of the Code of Ethics which is an 
integral part of the Bylaws: “Members shall in their work treat fairly all col- 
leagues and co-workers, regardless of race, religion, sex, age or national 
Origin.” 
You realize that any IEEE member can bring an action against another IEEE 
member for violation to the IEEE Code of Ethics. As a working journaiist- 
engineer, you may want to resign voluntarily before some irate ‘‘foreigner’’, a 
member in good standing, may decide to bring such an action against you. 
Very truly yours, 


bil. 


Bruno O. Weinschel 
(1986 IEEE President) 
IEEE Fellow Since ‘oes 


Bruno Weinschel was president of the IEEE in 1986. His letter shows the in- 
ability of the IEEE to tolerate any dissent, especially if it means supporting the 
American working engineer against the interests of the professors and the cor- 
porate executives. 

The Committee of Concerned EEs has been active in the effort to elevate the 
status of all American working technical professionals. We have fought against 
the incursion of lower paid foreign engineers; we have issued a position paper 
advising engineers of their rights under the Age Discrimination in Employment 
Act; we have urged that papers appearing in IEEE’s journals be useful to the 
practitioner, instead of providing the academics with the means of publishing; etc. 


SUPPORT AN ORGANIZATION THAT SUPPORTS YOU! 


COMMITTEE OF CONCERNED E.E.S 
P.O. Box 19 
Massapequa Park, N.Y. 11762 


(For free copy of our monthly newsletter, circle the number below.) 


CIRCLE NO 5 


COPY "TO PRESS 


CALENDAR 


Directions and Implications of Ad- 
vanced Computing, Seattle, WA. 
Computer Professionals for Social 
Responsibility, Box 85481, Seattle, 
WA 98105. Jonathan Jacky, (206) 
548-4117, or Doug Schuler, (206) 
783-0145. July 12. 


PC-Based Tools for Software 
Analysis and Design (short course), 
Boston, MA. Integrated Computer 
Systems, Box 3614, Culver City, CA 
90231. (800) 421-8166; in CA, (213) 
417-8888. July 14 to 17. | 


Personal Computer Interfacing 


and Instrument Automation, 


Washington, DC. Linda Leffel, C E 
C, Virginia Polytechnic Institute 
and State University, Blacksburg, 
VA 24061. (703) 961-4848. July 16 
to 18. 


Designing Signal Processors with 
DSP and Bit-Slice Chips (short 
course), Washington, DC. Inte- 
grated Computer Systems, Box 
3614, Culver City, CA 90231. (800) 
421-8166; in CA, (213) 417-8888. July 
21 to 24. 


Hands-On Expert Systems Design 
and Development (short course), 
Anaheim, CA. Integrated Comput- 
er Systems, Box 3614, Culver City, 
CA 90231. (800) 421-8166; in CA, 
(213) 417-8888. July 21 to 24. 


PC-Based Tools for Software 
Analysis and Design (short course), 
Washington, DC. Integrated Com- 
puter Systems, Box 3614, Culver 
City, CA 90231. (800) 421-8166; in 
CA, (218) 417-8888. July 21 to 24. 


Siggraph (Conference on Computer 
Graphics and Interactive Tech- 
niques), Anaheim, CA. Smith Buck- 
lin and Associates, 111 EK Wacker 
Dr, Suite 600, Chicago, IL 60601. 
(312) 644-6610. July 27 to 31. 


Designing Signal Processors with 
DSP and Bit-Slice Chips (short 
course), Los Angeles, CA. Inte- 
grated Computer Systems, Box 
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IF THE MARRIAGE ISN’T PERFECT, 
THEN MAKE SURE THE DIVORCE ISN’T MESSY. 


esoldering can be destructive. Applying 
heat and tearing out components can ruin 
an expensive printed circuit board. 
Fortunately, Mill-Max® “multi-finger” recep- 
tacles can put an end to these costly “break-ups:’ 
Mill-Max receptacles form the perfect “open” 
marriage; taking components to have and to 
hold, yet disengaging them without damage. 
Inside every Mill-Max receptacle is a “multi- 
finger’ contact that mates 
perfectly with any shape 
component lead — round, 
square or rectangular. Our 
funnel shaped contact de- 
sign offers wide compliance 
to a broad range of pin sizes, 
making it ideal for plugging (and unplugging) 
anywhere from one lead up to hundreds. 
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Looking to avoid messy divorces? Then specify 
Mill-Max “multi-finger” receptacles. Hundreds 
of them are in our free catalog, along with PCB 
pins, wrapost receptacles and terminals, solder 
terminals and ATE fix- ge 

ture pins. For your . | 
copy, write Mill-Max, 
190 Pine Hollow 
Road, Oyster Bay, 
NY 11771. Or cal 
516-922-6000. 


MILL-MAX 
MFG. CORP. 
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Novotechnik’s LWH 
series of conductive- < 
plastic position transducers 
comes with whichever conn | 
tor you need: DIN 43 650 ( n < el: eer 
LWH & LWG), Binder (LWB & LW), or ) : 
Amphenol (LWC). The LWH series also gives you 
high resolution (.01mm) and a range of stroke 
lengths from 150 to 1200mm. The transducers 
may be built directly into your mechanical system, 
without need of motion conversion or linkage mechanisms. 

Improved design of the LWH transducer eliminates 
offset errors and ensures reliable contact of the elastom- 
eter-damped wiper. Outstanding linearities of up to + .05% 
are available (up to + .01% on special order), as well as life 
expectancies of up to 100 x 10° operations. Robust construction || 
ensures consistent reliability, in temperatures from — 40 to ee _ 
+ 100°C, 5 to 2000Hz vibration. 

For Novotechnik’s full line catalog of transducers, 
potentiometers and sensors, call or write: 


novotechnik u.s., inc. 
488 Boston Post Road 
Route 20 East 
Marlborough, MA 01752 
Tel: (617) 485-2244 
FAX: (617) 485-2430 


novotechnik u.s., inc. 
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TANTALUM CHIP CAPACITORS 
FOR SURFACE-MOUNT DEVICES 
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CALENDAR 


3614, Culver City, CA 90231. (800) 
421-8166; in CA, (218) 417-8888. July 
28 to 31. 


Illuminating Engineering Society 
Annual Conference, Scottsdale, 
AZ. Illuminating Engineering Soci- 
ety of North America, 345 E 47th 
St, New York, NY 10017. (212) 705- 
7915. August 2 to 6. 


SIMS ’87 (Symposium for Innova- 
tion in Measurement Science), Ge- 
neva, NY. Instrument Society of 
America, 67 Alexander Dr, Re- 
search Triangle Park, NC 27709. 
(919) 549-8411. August 2 to 7. 


Effective Skills for Technical 
Managers (short course), San Fran- 
cisco, CA. Integrated Computer 
Systems, Box 3614, Culver City, CA 
90231. (800) 421-8166; in CA, (218) 
417-8888. August 4 to 7. 


Hands-On Expert Systems Design 
and Development (short course), 
Washington, DC. Integrated Com- 
puter Systems, Box 3614, Culver 
City, CA 90231. (800) 421-8166; in 
CA, (213) 417-8888. August 4 to 7. 


PC-Based Tools for Software 
Analysis and Design (short course), 
San Diego, CA. Integrated Comput- 
er Systems, Box 3614, Culver City, 
CA 902381. (800) 421-8166; in CA, 
(213) 417-8888. August 4 to 7. 


International Computers in Engi- 
neering Conference and Exhibi- 
tion, New York, NY. American So- 
ciety of Mechanical Engineers, 345 
E 47th St, New York, NY 10017. 
(212) 705-7795. August 9 to 18. 


Advanced SMT Design Techniques 
(short course), San Jose, CA. Sur- 
face Mount Technology Plus, 2216 


Lundy Ave, San Jose, CA 95134. 


(408) 943-0196. August 17 to 18. 
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Smart telecom designers. 
Want to get a little smarter? 


The 819100. 

A switchmode 
power IC that 
delivers 1 watt 
at >80% 
efficiency. 


The D/CMOS Si9100 switchmode regulator provides all the 
functions of a one watt power supply, on a single chip. It’s a 
unique combination of high-voltage start-up circuitry, a power 
MOSFET output switch and current-mode PWM control cir- 
cuitry. Now you can convert high-voltage, unregulated DC (up 
to 70 V) to low-voltage output with >80% efficiency. The result: 
better circuit performance, on less board space, with improved 
system reliability and reduced cost. 

It’s smart to think Si9100 when designing smartphones, 
PABXs, ISDN terminals, modems and distributed power tele- 
communication systems. 


y Find out how this type of 
efficiency is achieved! 
Call our hotline and ask 
for the Si9100 response 
package. We'll include a 
paper on this ISDN 


Call 1 (800) 554-5565, Ext. 622 ™  forafree sample of 

the $i9100. Dial our toll-free hot line hel Ask for your free 
Si9100 package. It includes your Si9100 sample, datasheet and 
application notes. 


J Siliconix 


incorporated 


2201 Laurelwood Road, Santa Clara, CA 95054 © 1987 Siliconix 
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THE NEWEST MILITARY STANDARD PRODUCTS 
ARE READY FOR INSPECTION. 


Signetics has long been known as a leading source 
of military standard products, including JAN 
Class B & S, Military Drawings and Vendor Class 
B, as well as customer source control drawings. 


But what many people don’t realize is that these 
days we also pride ourselves on offering many 
of the newest, most innovative mil-standard 
products in the world. And that includes the first 


supplier with a JAN qualified leadless chip carrier. 


For instance, we have a new family of high speed 
and registered Bipolar PROMs that are the fastest 
in the industry. This, coupled with our new CMOS 
EPROMs, makes us No. 1 in military standard 
programmable memories. 


We also produce FAST™ logic, many high 
performance Linear IC’s plus sequential and 
combinatorial PLDs. 


DATA COMMUNICATIONS 


2661 ee! Enhanced 
Peripheral 
Comm I/F 
(EPCI) 


2681/68681 Dual UART Dual channel, quad buffered 
a (DUART) 


Universal syn/async double 

buffered RxTx internal baud 

rate generator. Three versions 
with different baud rates. 


receiver. Double buffered 
transmitter. Independent 
baud rate selection. The 
68681 is for nonmultiplexed 
bus processors like 68000. 
2681 is for multiplexed bus 
seelieaies like Intel/Zilog 


Sneed IMHz 


VME SYSTEM INTERFACE 


_ 68154 Interrupt Interrupt generator pro- 
generator viding for VME or 
IGOR VERSA bus, generates 
7 bus ibregpere eee 
Speed: 1 
Accepts Saini from 
14 sources which are 
rioritized to one of 7 
evels. Local master 
IACK cycle with vector 
from 68154. 
Speed: 1OMHz 
VME bus controller 
interface circuit. 
Master/slave configu- 
rations, processor or 
DMA interface. 
Speed: 25MHz 


68155 Interrupt 
handler 
IVHAN 


68172 VME bus 
controller 
buscon 


98-9020-000 
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If you need a 68000 microprocessor available to 
a military or DESC Drawing, see us. 


In fact, Signetics now makes over 600 military 
standard integrated circuits, many of which are 
Signetics originated. Signetics military standard 
integrated circuits all comply to MIL-STD-833, 
Rev. C Paragraph 1.2.1. And, of course, all are 
backed by our zero defects warranty and a total 
customer service commitment from quote to 
product delivery. 


Below are some of our innovative military stan- 
dard IC’s. Take a good look. We’re sure theyll 
pass your inspection with flying colors. 


For a copy of our brand new military data manual, 
including a complete list of all our military stan- 
dard products, call 1-800-227-1817, Ext. 969D 

or send in the coupon. 


FAST is a trademark of Fairchild Semiconductor Corporation. 


LINEAR 


600V/ys High Frequency OP AMP 

Dual Low Noise OP AMP 

Low Noise OP AMP 

Wide Band High Frequency AMP 

SMPS Single-Ended Monolithic Controller 
8-Bit Microprocessor Compatible D/A Converter 
High-Speed Dual Differential 
Comparator/Sense Amplifier 

Voltage Comparator 

Voltage Comparator 

LVDT Signal Conditioner 

200 MHz Mixer, OSC 

Narrow Band FM IF 

Transimpedance Amp for Fiber Optics 


MICROPROCESSORS/MICROCONTROLLERS 


68000 16/32-bit MPU 16-bit external/32-bit internal 
MPU; 17 general purpose 
32-bit registers; 16MB linear 
address space. 

Speed: 6,8,1OMHz 
8X305 Microcontroller Speeds: 200ns, 250ns 
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EPROMs 


27C64A 8K x 8 EPROM 200, 250 & 350 NS speeds 
27C256 32K x 8 EPROM 200 & 250 NS speeds 
27C641 8K x 8 EPROM Bipolar Pin-out 70 NS 


PLDs 


rammable Logic Sequencer 
rammable Logic Sequencer 
rammable Logic Sequencer 
rammable Logic Sequencer 
rammable Logic Sequencer 
rammable Logic Array 
82S153A Field Programmable Logic Array 
Pisl/3 Field Programmable Logic Array 
FLSI61 Field Programmable Logic Array 


Parts available in DIL, LCC or Flat Pack 


828105 Field Pro 
PLSI59A Field Pro 
PLSIGZ Field Pro 
PLSI6S Field Pro 
PLS1/9 Field Pro 
825100 Field Pro 


JO 9O 9O WO FO 9O 9O WO 


One standard. / / defects. 


signetics 


a subsidiary of U.S. Philips Corporation 
Me or ee 


Please send me a copy of Signetics’s new military data manual. 


Name 


Title 


Company 


Street 


City 


State 


Zip 
Send coupon to: Signetics Corporation, 811 E. Arques Ave., P.O. Box 3409, 
Sunnyvale, CA 94088-3409. Attn: Publication Services, M/S 27 


cm ———— 
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ee aaaaaaaanacccac nanan cnn nner rr er ee! 


A Designer’s Guide to: 


CMOS ICs 


As featured in EDN Magazine 


Mail coupon to: 
CMOS IC Reprints 
EDN Magazine 
Cahners Building 
275 Washington Street 


Newton, MA 02158-1630 NAME 
Please send ____ copies of 
A Designer’s Guide to CMOS ICs rE 
(92 pages) 
L] $6.95 UPS 
L] $8.95 non USA COMPANY 


(BANK DRAFT ONLY) 
Check or money order made out to 


EDN REPRINTS must accompany 


ADDRESS 
each order. No COD. Mass. 
residents add 5% sales tax. 
Please print clearly CITY STATE ZIP 
This is your mailing label. EDNO70987 
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With Philips smart new PM 3050 
family, there is now anew standardin 
50 MHz oscilloscopes, and it’s smartin 
every way. 
m™ Ease of Use with an innovative, 
logically layed-out front panel, plus 
AUTO-SET facility and a unique LCD 
panel for instant, optimal signal set- 
ting, clear display of all signal para- 
meters, and positive elimination of 
operator errors. 
m= High Performance with features like 
an advanced l6kv CRT, versatile tng- 
gering functions up to 100 MHz and 
optimal IEEE488 compatibility. 
= Value with a level of technology, 
plug-in modularity and IC micro- 
electronics never before seen in its 
$1245 (PM3050) to $1345 (PM3055) 
price range. 


= Product Credibility in technology, 
technique, quality and service be- 
cause the PM 3050 family is backed 
by the resources of one of the world's 
largest electronics companies. 


‘‘Philips - the fastest growing force 
pm 2055 SOM: 2 Lis in oscilloscopes, logic analyzers, 


: PHILIPS 


aus waveform analyzers, signal sources, 
ae counters/timers, digital multi- 
wi =e 3 * meters, and systems/IEEE instru- 
—sas = ments. Philips products are also 
os =. > < available for lease through United 


States Instrument Rentals, Inc.”’ 


> 


com ra 
|) 
(oy tt 
lod & 


Philips Test & Measuring Instruments, Inc. 
85 McKee Drive, Mahwah, New Jersey 07430 
(201) 529-3800 TWX: 710 988-5348. 

For the Philips Sales Office or Representative 
nearest you call Toll Free 800-631-7172 


PHILIPS - 


pHitips| Test & 
Measurement 


Battery a! = 


ew 


| BO-315 for ac/dc, 


Choose the oe | BO-325 for ac only: 


or the curren 


LBO-325 packs all the power and 
performance of a cumbersome, 
backbreaking, 60-MHz workbench 
oscilloscope into an easy-to-carry, ultra- 
compact, featherweight unit. Although its 
32-inch CRT is as big and clear as 
screens on large field-service scopes— 
LBO-325 weighs only 9 Ibs. So it won't 
weigh field-technicians down, no matter 
how far afield they go! LBO-325 is so 
small it fits inside a 3-inch deep attache 
case with room to spare for a multimeter, 


service manuals and some tools. The idea 


full-function scope for a cramped 
work area or crowded bench. 


Time is money. A scope 
left in the vehicle takes 
time to retrieve. One kept 
in the shop causes repeat 
service calls. The LBO-325 


Circle 66 for product information 


Attache Case Oscilloscope is so 
easy to carry and use, techs will 
take it everywhere, every time. 
And the time saved translates into 
extra profits for years to come. 


¢ 60 MHz « Dual channel ¢ ALT TIME 

BASE simultaneously displays main 

waveform and any expanded portion 

¢ ALT TRIG for stable display of. 

2 asynchronous signals « Bright, 

sharp 12-kV trace * Large 3%-inch 

PDA CRT = Illuminated graticule 

« Comprehensive triggering * TV-V and 

TV-H sync separators « Variable trigger 
hold-off » Delay line shows sharp leading 
edges * CH-1 output drives 
low-sensitivity instruments 

«Measures only 3 x 9x 11% 

inches * Weighs 9 lbs. 


Built tough to provide long 
use, LBO-325 is backed by 
Leader's 30-year reputation 
for reliability and by 
factory service depots 
on both coasts. 


Call toll-free 


(S00) 645-5104 
In NY State 
(516) 231-6900 
Request an evaluation sample, our 
latest Test Instrument Catalog with over 
100 outstanding products, the name and 


address of your nearest “Select” Leader 
Distributor, or additional information. 


For pin sc mos 
wno 
know 
the 
difference. 

380 Oser Avenue 
Hauppauge, New York 11788 
Regional Offices: Chicago, Dallas 
Los Angeles, Boston, Atlanta 


In Canada call Omnitronix Ltd. 
(514) 337-9500 


Circle 105 for product demonstration 


EDITORIAL 


Score: Low Tech 1, High Tech 0 


That inexpensive low-tech weapons are often as effective as their high-tech 
counterparts is a lesson we should have learned some time ago. For 
example, during the Falkland Islands war several ships, including the HMS 
Sheffield and the supply ship Atlantic Conveyor, were sunk by inexpensive 
Exocet missiles. But we’re slow learners: A similar missile attack took place 
in 1967, when the Egyptians sank an Israeli destroyer. 

The Argentineans weren’t alone in taking advantage of older, reliable 
technology during the Falklands war. Unwilling to gamble on a new, 
sophisticated torpedo, the captain of the British submarine that sank the 
General Belgrano fired a WW II-vintage torpedo instead. Other adversar- 
ies know that when simple weapons are used properly they are often more 
reliable than those that incorporate high technology. Consider the simple 
car bombs used in Lebanon and the old weapons the Cubans used in 
Grenada. 

History often repeats itself. In mid May, an Iraqi Exocet missile 
penetrated US naval defenses in the Persian Gulf and killed 37 US seamen 
on the USS Stark. Although onboard weaponry such as electronic-warfare 
equipment and Phalanx automatic cannon was manned, it failed to stop the 
attack. High technology didn’t provide a solution for equipment failure or 
for a failure in the ship’s command. 

Often, we put too much stock in technology itself and too little in its 
effectiveness and the judgment of the people who must manage it. During 
Israel’s invasion of Lebanon, US military leaders crowed about the superi- 
ority of US high-tech weapons over Syria’s air-defense system. In fact, 
many Israeli weapons were low tech: Drones tricked the Syrians into 
turning on radars which Shrike and HARM missiles—available since the 
mid 60s—promptly destroyed. Many observers found that innovative tac- 
tics, daring leaders, and surprise were the real keys to Israel’s success. 

Now the US Air Force proclaims a Super Cockpit project that will 
replace most cockpit instruments with computer-generated displays. Holo- 
grams, smart sensors, and speech synthesizers are among the high-tech 
items set for use in future cockpits. Also, the Army wants a new 
attack-utility helicopter (LHX) that will incorporate highly technical elec- 
tronic equipment. Unfortunately, the sophisticated electronic equipment 
has already added half a ton to the LHX’s weight and over 30% to its cost. 
Our military should heed the marketing and product-planning specialists 
who tell us that utility for the user and not technical sophistication is the 
key to success. It would also be wise to remember George Santayana’s 
words, “Those who cannot remember the past are condemned to repeat it.” 


Jon Titus 
Editor 
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NEC 


ACTION MESSAGE 


_4V-driven power MOS FETs. . = = 
oo s Streamline your driver 
“BSK6TS 0.50) 
Se " " 1 " 
— ser Sam and switching circutts. 
LL . _ _ 2SK654 (1.39) 
|” 25K738 ©. 119) - 2SK739 (0.179) 2SK612 (0.30) i / 
oo Le _—-28]133 (0.450) 28]128 (0.80) With NEC's new power MOS FETs. 
0 — = 
aE 2SK802 (0.20) 2SK700 ©.6Q) 2SK699 (0.80) Featuring 4V gate-source bias, 
__2SK701 (0.40) : - - os 
: asK704 (0.110) aSK702 @20) low on-resistance and reduced chip size. 
5  QSK705 (0.110)* — 2SK703 (0.20)* 
_ - 2SJ138 (0.250)* 
6 a ~____ 28]134 (0.250) 
10 __ 2SJ137 0.250)* «287139 (0.18a)* 
- 2SK659 (0.050)* 2SK737 (0.10)* 
12 25]136 (0.250) 2SK811 (0.19)* 
__28J138 (0.180) 
13 25141 (0.18Q)* _25}142 (0.150)* ‘ 
7 le SOT89 0-92 MP3 MP3Z MP8 
15 2SK591 (0.0350)* —_ 2SK736 (0.080)* | co 
16 25143 (0.11)* ] o = 
19 25]140 (0.159) 
21 2SK813 (0.060)* __2SK815 (0.060)* 
26 2SK817 (0.0350) * — Pi ge 
27 2SK812 (0.060)* — _ Wl | Pid 
& 2SK835 (0.0140) _—-2SK836 (0.0250) - fil 
2SK797 (0.0140) _2SK798(0.0250) tS Pd 
Rps(on) typ, Ves=10V_ bil 
MP-25 MP-45 -MP-80 


250 450 500 900 
 QSK786 (6.00) 
__2SK946 (4.50) 
--2SK832 (3.20) 
| _ 2SK871 (4.50) 
2SK854 (1.00) 2@SK855 (1.10) _ 
QSE719G.20) 
_ _8SE833.20) CC 
_ 2SK872 (2.00) © 
: _  2SK834 (1.20) _ 
2SK873 (0.99) 2SK874 (1.00) 2SK787 (1.250) MP-85 
2SK735 (0.62) 2SK819 (0.650) : 
2SK799 (0.40) 2SK773 (0.479) 
2SK824 (0.40) 2SK828 (0.472) 
2SK875 (0.50) 2SK876 (0.60) 
2SK826 (0.320) 2SK830 (0.350) 
2SK825 (0.40) 2SK829 (0.470) 
a 2SK800 (0.320) 2SK774 (0.359) 
2SK820 (0.180) 2SK837 (0.250) 2SK838 (0.30) 
2SK827 (0.320) 2SK831 (0.350) ‘ 
2SK720A (0.189) | : 
_ 2SK821 (0.180) 2SK784 (0.250) 2SK785 (0.30) 


| 2SK822 (0.120) 


_|  2SK707 (0.120) 
| 2SK823 (0.120) 


Rps(on) typ, Vos=10V_ 


10-pin SIP 


4V-driven power MOS FET arrays. 


Vpss (V) 


»wPA1520H (0.112) »PA1522H (0.170) »PA1526H (0.30) 


VEER RL EHS 


2 uPA1570H (0.30) »PA1572H (0.40) pPA1524H (0.60) PA1576H (0.80) 
»PA1523H (0.40) »PA1527H (0.80) 
5 »PA1552H (0.110) »PA1556H (0.20) 


Rps(on) typ, Ves=10V 


C:C 


Computers and Communications 
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When king consumer kicks 
back, he wants total control over 
all the electronic entertainers 

in his castle. He wants TV, VCR, 
video disc, stereo, tape deck 
and CD all under the power of 
his magic wand. And means you 
need NEC’s fully programmable 
ICs inside your infrared remote 
control transmitter. 

Powerful 4-bit application- 
specific microcomputers, the 
uPD6125 and 6126 are optimized 
for multi-function remote control 
units. They let you program 
transmission format freely and 
choose between 38kHz or 57KHz 
carrier frequency. 

They have ample capacity to 


Multi-channel photocouplers 
feature AC-input, high Ver and high CTR. 


When your circuits need AC- mounting. Lead-forming types 


Control the whole program. 


NEC"s programmable remote control transmitter ICs 
give you total control of home entertainment centers. 


handle all components. With 64 
key inputs for the 6125. And 96 for 
the 6126. Both feature 1K x 10-bit 
ROM, 32x 4-bit RAM, space-saving 
packages and low-power CMOS 
technology. Supply voltages 
range from 2V to 6V. 


UNIF'Y YOURSYSTEM. 


A powerful remote control unit 
not only turns components on. It 
turns consumers on. It helps unify 
all the separate parts of your 
system into an irresistible whole. 
Find out how easy it is to control 

a larger share of the home enter- 
tainment market. With NEC's fully 
programmable remote control 
transmitter ICs. 


input, high Vero or high CTR, Just 
call NEC. We have the right mullti- 
channel photocoupler design for 
you. We offer four series, each 
with 1-, 2-, 3-and 4-channel types. 
All come in DIPs for high-density 


are also available for surface 
mounting. Ensure ample isola- 
tion for your densely-populated 
boards with NEC’s family of high- 
performance, multi-channel 
photocouplers. 


Multi-channel photocouplers 


Device Ir (mA) Vcro (V) Ic (mA) BV (kV) CTR (%, typ) Feature Package 
PS2501-1, -2, -3, -4 80 80 50 5 AC 300 4-_ 8-, 12-, 16-pin DIP 
PS2502- 1 200 

5 AC 2 gr Ben eo es 
PS2802-2, -3, -4 80 40 180 000 4-. 8-, 12-, 16-pin DIP 
PS2505-1, -2, -3, -4 80 80 50 5 AC 300 AC Input 4-_8-, 12-, 16-pin DIP 
PS2506- 1 200 : 

5 AC 3 + O-, 12>, .16- 
PS2506-2, -3, -4 80 40 160 2,000 AC Input 4-. 8-, 12-, 16-pin DIP 


For further information, please contact: 


BUSA Tel: 1-800-632-3531. In California: Tel: 1-800-632-3532. 
TWX: 910-379-6985. 


Italy Tel:02-6709108. Telex:315355 NECEIT 3 
UK Tel:0908-691133. Telex:826791 NECUK G. 


a Europe W.Germany Tel:0211-650302. Telex:8589960 NE D. 


@ Asia Hong Kong Tel:3-755-9008. Telex:54561 HKNEC HX. 


The Netherlands Tel:040-445-845. Telex:51923 NEC B NL. 


Taiwan Tel:02-522-4192. Telex:22372 HKNEC TP. 


Sweden Tel:08-732-8200. Telex:13839 NECSCAN S. 


Singapore Tel:4819881. Telex:39726 NECES RS. 


France Tel:1-3946-9617. Telex:699499 NEC EF. 


MOceania Australia Tel:03-267-6355. Telex:AA38343 NECBCD. 
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WE PUT 
AGREAT INTERFACE 


Senha g NOD ELLA 


As an intelligent interface for small computers, Seagate’s SCSI drives have built-in features that 
SCSI has become a great standard, supporting multiple give your products these advantages: 
peripherals on a single cable. - Superior performance through higher transfer rates. 
Seagate supports that standard with the widest - Greater system throughput with overlapped 
variety of SCSI hard disc drives available: 342" and operations, low command overhead and defect 
044". Half-heights and full-heights. With capacities management that is automatic and transparent. 
from 20 to 160 MB. - Improved data integrity with enhanced recovery 
techniques. 


ST4077N 


ST4096N ST225N ST 138N ST157N 
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WHERE TT DOES 


THE MOST GOOD. 


- Superior reliability due to fewer cables, connectors Customers have come to expect this attention to 
and components. performance, quality and reliability from Seagate. 

- Increased flexibility with a choice of command That’s why they’ve bought more than 6 million of our 
sets: common (CCS) or customer-defined. hard disc drives. 

- Direct hardware connections to computers with If you want to put great drives with a great interface 
built-in SCSI ports. in your system, call us. 800-468-DISC. In California, 


- Simple PC installation with our STO] host adaptor. 800-468-DISK. Or write: Seagate Technology, 
920 Disc Drive, Scotts Valley, CA 95066. 


ST277N ST4144N 


ST4192N 


SS Seagate 


The first name in disc drives. 
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PRODUCT UPDATE 


Windowed operating environment for CAE 
spans a variety of computer systems 


CT Layout Edttor 


Providing a complete set of CAE tools in a windowed environment, the Vanguard Stellar 
CAE Design System incorporates an ASCII database that lets you move information from 


one uindow to other windows. 


The Vanguard Stellar CAE design 
system integrates a complete CAE 
tool set in a graphical shell that 
provides a windowed operating en- 
vironment. This environment allows 
complete design-file compatibili- 
ty among the various tools. 

The tool set includes a schematic- 
design system, a symbol editor, a 
layout editor, an autorouter, a de- 
sign-rule checker, an electrical-rule 
checker, analog and digital simula- 
tors, and a document editor. All 
these tools communicate with one 
another via an ASCII database. 

The Stellar system works on 
many computers, but the operation 
of the system is identical on all the 
computers. Once you’ve learned how 
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to use the system on an IBM 
PC/AT, you'll know how to use it on 
a Sun/3 workstation, a VAX, or a 
Microvax II GPX workstation. 

The ASCII database resides at 
the core of the system. Each of the 
tools works with and creates ASCII 
files, so you can transfer data among 
tools. For example, you can transfer 
a section of a schematic to a docu- 
ment or, by pointing at the schemat- 
ic, you can tell a simulator which 
node in a circuit you would like to 
view. 

To communicate with other ven- 
dors’ simulation tools, the Stellar 
system uses the CSDF (Common 


Simulation Data Format) for data 


transfer. This format is not yet an 


industry-wide standard, but many 
simulator vendors are embracing 
the CSDF. At present, the system 
can communicate with Silos, Cadat, 
PSpice, Spice, and Hilo. 

To interpret the results of your 
simulation, you use a simulation 
window that lets you view the re- 
sults on screens similar to those of 
logic analyzers or oscilloscopes. 

The document editor provides a 
simple mixed text-and-graphics ca- 
pability for engineering documenta- 
tion, and it supplies interfaces to 
desktop-publishing packages such 
as Ventura and Interleaf. Having 
direct access to other engineering 
documents such as schematics, pc- 
board layouts, and simulation re- 
sults greatly simplifies the task of 
creating high-quality documenta- 
tion. 

The commands are very similar 
from one tool to the next. It’s not 
necessary for you to relearn the use 
of each tool as you progress in the 
design cycle. Also, each tool has a 
simple 7-command mode that allows 
you to tackle many tasks without 
having to master the full complexity 
of the system. 

The system can interface to CAD 
tools and proprietary equipment 
such as automatic test equipment. 
The price of the Vanguard Stellar 
CAE Design System ranges from 
$15,900 for a PC/AT-based system 
to $50,000 for a VAX-based system. 
The company expects to begin ship- 
ping systems within 60 days. 

—David Shear 

Case Technology Inc, 2141 Land- 
ings Dr, Mountain View, CA 94048. 
Phone (415) 962-1440. TLX 506518. 
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The Z280™ gives you a more powerful CPU and higher 
performance peripherals than you ve ever seen on a 16-bit 


Paged Segmented 8 or 128 Segments 
ire [Gaeta 
Pre-fetch Cache; Burst Mode 
Support 
ros asa (ae i 
Mb/s @ 10MHz |2Mb/s @ 8MH7z |Mb/s @ 10 MHz 
None 


DRAM Controller | 10-bit Refresh 
Price(i00) ss [$33—“( 84S SC 


The choice is clear. 
Right product. Right price. Right away. 


ZILOG SALES OFFICES: CA (408) 370-8120, (714) 432-9971, (818) 707-2160, CO (303) 494-2905, FL (813) 585-2533, 
GA (404) 923-8500, IL (312) 885-8080, MA (617) 273-4222, MN (612) 831-7611, NJ (201) 288-3737, (609) 778-8070, 
OH (216) 447-1480, TX (214) 231-9090, CANADA Toronto (416) 673-0634, ENGLAND Maidenhead (44) (628) 781227, 
W. GERMANY Munich (49) (89) 612-6046, JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (852) oH) 723-8979. 
R.O.C.: Taiwan (886) (2) 731-2420, U.S. AND CANADA DISTRIBUTORS: Anthem Electric, Bell Indus., Graham Elec., Hall- 


chip. Think of it as a 
complete microsystem 
on a chip. 


Unmatched 
performance... 

Start with the most 
powerful 16-bit engine 
available, add on-board Cache, 
MMU and Burst Mode 
memory support — and you Il 
begin to understand the 
2280's power and potential. 


... powerful on-board 
peripherals... 

Imagine the savings in 
cost and board size when 
you have peripherals like 4 DMA 
channels that'll give you 
transfers at 6.6 Mbytes/sec, and 
a full-duplex UART. 


The highest performance an 


hest integration, ever. 


Toge ~* ona single 16-bit chi 


...and the glue to tie it all together. 
With a DRAM Controller to support up to 1 MBit DRAMs and 


we07O 


68-pin 68-pin LCC/NMOS§ | 84-pin 
PLCC/CMOS PLCC/CHMOS 


JAN Devices Inc., Lionex Corp., Schweber Elec., Western Microtech., CANADA Future Elec., SEMAD. 
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Mark Elec., 


Programmable Wait State Logic — 
on board — you re really look- 
ing at significant glue reduction. 


2280: Truly a microsystem. 

The Z280 gives you a lot 
more performance. In a lot less 
board space. All off the shelf 
and backed by Zilog'’s proven 
quality and reliability. Plus, it's 
binary code-compatible with 
the Z80° and priced to rival 8-bit 
chips. And all the development 
support tools you need are 
available from industry leaders. 
Contact your local Zilog sales 
office or your authorized dis- 
tributor todav. Seeing is 
believing. Zilog, Inc., 210 
Hacienda Ave., Campbell, CA 
95008 (408) 370-8000. 


Zilog 


an attiliate of 
EXON Corporation 
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WHY CHOOSE A ZAX EMULATOR 
WHEN DEVELOPING WITH HITACHI, 


MOTOROLA, NEC OR INTEL? 


Unparalleled support for true emulation of their 
microprocessors! Emulation that places you in control 
of beating your microprocessor design deadlines. User- 
convenient emulation that makes your job a lot easier. 


ZAX offers a broad range of in-circuit emulators con- 
ceived, designed and tested to meet your development 
needs. Emulators for NEC's V40/V50, Intel’s 8051/8052 
family of microcontrollers, Motorola's 68000/10 and our 
newest emulators for Hitachi's 6301 and 64180 series. 
Additionally, we support Z80, 6809/E, 8086/88 & 
80186/188, V20/V30 microprocessors and the 8048 
family of microcontrollers. 


All ZAX Emulators contain an internal processor, 
“loanable” RAM and extensive debugging mechanisms. 
They function in real-time and are rated at the same clock 
speed as the manufacturer's processor. The emulators 
introduce no added wait states so the prototype program 
can be executed exactly as the processor would and in 
the same length of time. 


Unparalleled software support is also provided by 
ZAX. We offer extensive interface and development soft- 
ware for our emulators. All ZAX Emulators interface to 
a variety of host computers via the optional ZAX- 
developed communications utility ZICE-II. For develop- 
ment software access, we offer a broad range of pro- 
ducts including ‘’C’’ & Pascal compilers, cross 
assemblers/loaders and object module librarians. 


CIRCLE NO 179 


And should you need a wholly supported host com- 
puter, look no farther than ZAX. The ZAX BOX-ER is an 
economical host computer that’s easy to use, delivers 
abundant processing power, possesses superior memory 
Capacity and supports high resolution graphics for 
engineering applications. The perfect complement to 
our emulators. 


At ZAX, we're committed to providing you with the 
tools you need to beat your microprocessor design 
deadlines. All of our products are backed by a full, one- 
year warranty which protects you from unnecessary 
delays. So, whether you're engaged in development 
using a microcontroller or a variety of microprocessors, 
call us and we'll show you why you need ZAX’s Unparal- 
leled Support. es 


To order any ZAX Emulator or for more 
complete information on our product 
line, call us TOLL FREE at 800-421-0982 


(in California phone 800-233-9817) or 
write to ZAX CORPORATION, 2572 White 
Road, Irvine, CA 92714. In Europe, call 
(49) 2162-32034. 


LAX 


Zax Corporation 
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40MB 


Since a Bernoulli drive offers unlim- 
ited capacity, you won't run out of storage 
space the way you do with floppies or 
hard disks. 

You won't have to worry about desk 
clutter, either. 

And when it’s time to backup your 
data, you simply slide in another cartridge. 
It’s that simple. 

Furthermore, Bernoulli aerodynamics 
result in less wear and a longer life for 
both drive and media. 

So whether youre an HP9000 Geries 
200/300/500), HP1000, HP3000 or Integral 
PC user, our high performance drives 
provide a complete solution for primary 
and backup storage. 

For instance, you can get a dual 20MB 
TwinPac (5840-RM) or a single 20MB 
UniPac (5820-RM) removable drive. 

Both are fast, reliable, versatile and 
removable. 


HP users, take heart. 


Tired of shuffling through a stack of flop- 
pies to find your latest computer project? 

Great. You've come to the right place. 

With just one of our Bering Bernoulli 
cartridges, you can get a whopping 20MB 
of removable storage. 

That's 25 times the storage you can 
get from a standard floppy. Or, about the 
same storage you can expect from one 
hard disk. 

Which means our HP compatible 
storage systems can do much for those 
who need high capacity. 

But that’s just for openers. 

Because Bernoulli cartridges are 
removable, you can take them anywhere. 
Or leave them right in your office. 

You can lock them away in a safe. 

Or keep them from falling into the wrong 
hands. Something that’s rather difficult 
to do with a hard disk. 
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40MB 


You dont have 
tO 20 to great 
heights to get 
great volume. 


For higher capacities, our MultiPac 
drives feature a Bernoulli 20MB drive and 
a hard disk in one convenient package. 
Our 5204 model has a 40MB hard disk 
for a 60MB total drive. And our 5205 
model includes a 57MB drive for those 
requiring a 77MB system. 

Naturally, there's a lot more to know 
about our drives. So if youre interested, 
and you'd like more information, call 
or write today. It's a great way to go. 

Bering Industries, Inc., 280 Technology 
Circle, Scotts Valley, CA 95066. Inside 
California, call 800 533-DISK. Outside 
California, call 800 BERING 1. 


A MOUNTAIN COMPUTER, INC. COMPANY 


Innovative Storage for Hewlett-Packard. 
UniPac, TwinPac and MultiPac are trademarks of Bering Industries, Inc. 


HP9000, HP1000 and HP3000 Integral PC are trademarks P/N 
of Hewlett-Packard. © 1987 Bering Industries, Inc. Za 
61 


NANORISK : YOU NEED THE RELIABILITY. 

Nanomask : a financial structure resting on private venture capital companies, 

is and will always be your guarantee of independence and confidentiality. 

NANOTIME : YOUR DEADLINES ARE AS CRITICAL TO US AS THEY ARE TO YOU. 

Nanomask : all its technical and human resources in the competition, with you 

on the winning team. 

E-beam, datalink, ASIC's line, round the clock, seven days a week. ae 

NANOTEAM : THE QUALITY YOU ARE ENTITLED TO IS AJOB FOR SPECIALISTS a BP ig ee es 
Nanomask. It's a team. It's ambition. It's experience and know-how at your Tél. : (33) 42.53.24.25-Télex/Twx : 403 813 F 
service to ensure your success. TéléFax : (33) 42.29.04.93 
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SIEMENS 


High performance for 
low-current applications 


Miniature relay D2 


Siemens offers a highly extensive This makes the miniature relay D2 
range of tried and tested electro- the universal interface device in 
mechanical components, plus allthe every field of communication 
experience of a manufacturer who engineering. 

has consistently invested a great All the other features of the minia- 
deal of know-how in developing and ture relay D2 are detailed in a special 
perfecting electromechanical publication. If you would like one, 
components geared to market please use this journal’s reader 
requirements. service or send us the coupon. 


The miniature relay D2 is a typical 

example. Intelligent technology lies Contacts youcanrelyon. _ 
encapsulated beneath its resin- Electromechanical components 
sealed plastic cover. This versatile from Siemens. 
relay is therefore ideal for a wide 
variety of switching tasks: 

@ Terminals with dual-in-line format 
e@ Fitted with two changeover 
contacts | | 

@ High dielectric strength a 
e@ Atmosphere-protected contacts 
@ Slideless actuation © [24 
@ Long service life and high reliabil- 
ity due to new fabrication metho 
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READERS* CHOICE 


Of all the new products covered in EDN’s April 30, 1987, issue, the ones reprinted here generated the most reader 
requests for additional information. If you missed them the first time, find out what makes them special: Just 
circle the appropriate numbers on the Information Retrieval Service card, or refer to the indicated pages in our 


April 30, 1987, issue. 


IMAGE 
|] INTENSIFIER 
AND CAMERA 


SPOT NOISE 


REMOVAL COMBINER 


MA7190 MA7188 


2-DIMENSIONAL 
LINE LOWPASS 


BUFFER é FILTER 
2 2 


MA7186 MA7180 MA7188 MA7180 


HORIZONTAL 
EDGE FILTER 


DETECTOR 


VERTICAL 
EDGE FILTER 


MA7180 


A DSP CHIPS 


The MA7100 Signal Stream DSP chips handle 10-bit 
data at throughput rates as high as 20M samples/sec, 
allowing you to build DSP systems with a dynamic 
range of 60 dB and a bandwidth of 10 MHz (pg 103). 
Marconi Electronic Devices Ltd. 

Circle No 450 

Marconi Electronic Devices Inc. 

Circle No 451 


A OSCILLOSCOPE 


The PM3320 digital storage oscilloscope provides an 
equivalent analog bandwidth of 200 MHz for repeti- 
tive waveforms; in single-shot mode, it captures a 
minimum of 512 input samples at 4-nsec intervals 

(pg 108). 

Philips, Industrial and Electroacoustic Systems Div. 
Circle No 452 

Philips Test & Measuring Instruments Inc. 

Circle No 453 
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CAD FOR MACINTOSH 


SpaceEdit is a 2- and 8-D CAD 
software package that runs on an 
Apple Macintosh equipped with 
512k bytes of memory (pg 270). 
Abvent. 

Circle No 454 


A GRAPHICS CON TROLLER 


The 1004 display controller offers 16 colors from a 
palette of 4096 and has a screen resolution of 
1024x768 dots (pg 256). 

Metheus Corp. 

Circle No 456 


A SENSORS 

The Thermamount surface-mount 
ring sensors operate over a —55 to 
+150°C range. These NTC ther- 
mistors operate unattended and 
are fully recyclable (pg 250). 

Piezo Electric Products Inc. 
Circle No 455 
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“Sierra’s 
new power supplies 
got VDE?’ 


Why not?! From 45 to 500 watts, every 
open frame switching power supply 
in our new wide line meets VDE 0806 
for safety. And all have a TUV logo on 
the side to show they’ve been approved 
to these precise VDE standards; not 
“designed to meet.’ Of course, none of 
this should surprise you. After all, every 
switcher we’ve introduced since 1983 
meets VDE. 

In addition, these power supplies 
all meet VDE 0871, Level A for con- 
ducted noise. Some even meet the more 
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“Should they really 
be talking about 
something like that 

in an ad?” 


stringent Level B requirement, includ- 
ing the new “10 to 12ZO0KHz” standard. 

Oh, since we got VDE, we figured 
we ought to get approvals for UL and 
CSA plus conform to FCC, IEC and other 
international regulatory agencies as well. 

So if your product needs a power 
supply PDQ that meets VDE, UL, CSA, 
ETC., call ASAP. Sierra Power Systems 
(formerly Sierracin), 6275 Nancy Ridge 
Drive, San Diego, CA 92121. Call 


toll-free (800) 423-5569. In California, 1 Sierra Power Systems 
(619) 458-1471. Division of Valor Electronics, Inc. 
CIRCLE NO 99 
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A Designer’s Guide to: 


Semicustom | 
Integrated Circuits 


As featured in EDN Magazine 
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The power waveform you need 


is at your command — 


‘ogrammable Frequency 


California Instruments sources 
provide complete precise control of 
your power waveforms. Beyond 
amplitude, frequency, and phase 
control, California Instruments 
sources now extend your programming 
capability to include sine/square 
waveform selection (independent in 
multi-phase systems), waveform 
start-points, and ramp/step functions. 
A wide selection of power sources are 
available off the shelf to satisfy your 
testing needs: 

Power Ratings—100 VA to 

36,000 VA 

Multi-Phase Power Configurations 


Amplitude Ramp/Step 


Multi-Phase Waveforms 


Adjustable Voltages—0 to 

270 V RMS 

Adjustable Frequency—20 Hz to 

20 kHz 

Sine- or Square-Wave Output 

Adjustable Phase-Angle—0.01° 

Increments 

Current Sources—1 Amp to 

200 Amps 

IEEE-488 Interface 

MATE Certified and Inventoried 

With over twenty years of 
experience, California Instruments is 
unmatched in the precision AC power 
field. Our technical staff has the 


expertise to assist you in the following 


Programmable Start-Point 


with sources from 
California Instruments. 


Programmable Waveform 


areas: 


Avionics Testing 

Frequency Conversion 

Instrument Calibration 

DC Power Supply Testing 

Ground Power Simulation 

Position Sensor (LVDT/RVDT, 
Synchros, etc.) Testing 

Circuit Breaker and Fuse Testing 
Military Electronics Testing 

Gyro Testing—Microsyn and Wheel 
Supplies 

Watt Hour Meter Testing 

Take command of the testing power 


in your application. Call or write today 
for assistance and a complete catalog. 


n affiliate of 


Amstar 


RPORATI 


Amstar Electronics Group 
California Instruments Corp. 


5125 Convoy Street ee oe 

| FAX: 6192798139 
San Diego, CAG2TIT all Toll Free: 800-356-2244 
(619) 279-8620 : 


In California: 800-821-1634 
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LEADTIME INDEX 


Percentage of respondents 


. 
3 >| @ oa * 3. 
+» @.% 6 > Ge pe 
4 4.4 4.4 46 4o 
Se % %&% & & oe % 
ITEM % © & 6 & & Be % 
TRANSFORMERS 
Toroidal 0 1 = 28 0 0° 2a 10.7 
Pot-Core 0 13. ee. 20 0 O 66 11.4 
Laminate (power) 5 24 G62 9 0 O.._2 96 
CONNECTORS 
Military panel 8 8 2 50 0 0 Wy 133 
Flat/Cable 10 45 25. 10 0 0 =S .59 
Multipin circular 0 19 GW 44 0 0 Wa 97 
PC 17 33 go fT 0 O = Se 65 
RF/Coaxial 12 29: = 6 eS O 86 71 
Socket 32 26° 5 2 0 O 87 62 
Terminal blocks 12 60 20 8 0 0 45 53 
Edge card 6 35 a4 12 0 O @5 92 
Subminiature Ls. 25 33 20 0 5 282 63 
Rack & panel 18 J 68 1 9 0 Ff T2 
Power 20 20 29 40 0 O #4 T1.1 
PRINTED CIRCUIT BOARDS 
Single-sided 0 65 5 0 O & 63 
Double-sided 0 32 64 4 0 O 23 68 
Multilayer 0 12 fA. 0 O 32 686 
Prototype 4 83 9 4 0 0 se 48 
RESISTORS 
Carbon film od 9 68 8 0 0 36 46 
Carbon composition 32 28 26 12 0 O -a4 65 
Metal film 33 ST 8 nn 0 O 43 55 
Metal oxide 43 29 ai ae 0 OG 61 
Wirewound 14 44 3 10 0 oO 66 71 
Potentiometers 14 33. 22 20 3 O 4 74 
Networks 16 ie a 0 0 4&7 73 
FUSES 
38 33 25 4 0 0 36 38 

SWITCHES 
Pushbutton 21 42 =as 8 0 0 49 73 
Rotary 0 39 =@ 22 0 0 ff 83 
Rocker 10 45 2 20 0 0 2ee 61 
Thumbwheel 0 39 = 45 15 0 0 #2 84 
Snap action 7 57 ge 14 0 O 56 62 
Momentary 21 47 6 16 0 Oem 72 
Dual in-line 0 55. =a 18 0 O 66 69 
WIRE AND CABLE 
Coaxial 25 40 30 5 0 0 44 43 
Flat ribbon 20 40 30 10 0 O 22 3/7 
Multiconductor 13 44 2 13 0 O 6&8 62 
Hookup 42 39 4 0 0 sb 33 
Wire wrap 41 35 tf 12 0 OQ ge 43 
Power cords 21 38. =o 8 0 0 81 49 
Other 11 56 4 22 0 O 60 108 
POWER SUPPLIES 
Switching 0 24 83 23 0 =e 125 
Linear 14 22 80 14 0 69 93 
CIRCUIT BREAKERS 

11 44.296 17 0 O 61 50 
HEAT SINKS 

14 36a 9 0 O 58 53 

68 


% 
, we 
TA CA A © 
3 - x % Zt Zr 
7. 4 2.4 '2. & Bete 
%% %& & & & St 
ITEM % 6 4 & % & Be % 
RELAYS 
General purpose 8 48 20 24 0 O Ge 58 
PC board 0 39 2 38 0 QO 2ee 5 
Dry reed 0 50 4-40 0 O 85 80 
Mercury 0 =e ae 2 O 88 83 
Solid state 2 20 ae 33 7 O WF 8&1 
DISCRETE SEMICONDUCTORS 
Diode 30 27 2. 0 O 8&3 57 
Zener _ Aa 33. 2a 17 0 O 55 58 
Thyris or 0 43 2 2 0 O @ . 85 
Small sicnal transistor 17 50 S 2 0 O 63 67 
FET, MOS 6 47 =z 3 0 QO 72 -85 
Power, bipolar 0 57 7 Oo oO 8 78 
INTEGRATED CIRCUITS, DIGITAL 
CMOS 24 28 24 24 0 oo «679 
nie 18 41.2. 23 0 O Gad 64 
LS 23 36 6 23 0 QO 2a 61 
INTEGRATED CIRCUITS, LINEAR 
Communication/circuit 0 58 =f 2 0 0-2 87 
OP amplifier 2 33 29 29 #0 O77. 79 
Voltage regulator 20 40 @ 20 @ 59 60 
MEMORY CIRCUITS 
RAM 16k 23 31 & 38 0 0. fH 7 
RAM 64k 20 20 2. 3 0 0 74.72 
RAM 256k 7 38 | 25 4. 0 63 
ROM/PROM gi 4 2 3 # #0 0 83 66 
EPROM "Pre Ee Fe Be 
EEPROM 6% 23 38 23 #8 O Ff 63 
DISPLAYS eae Nee 
Panel meters BB 53 20 14 G@ OO 83 82 
Fluorescent 0 48. 2 #28 G@ O @ 91 
Incandescent 20 38- i 2 0 QO (go 79 
LED 22 30 a 15 0 3 8. 74 
Liquid crystal 0 212. 50 0 7 3 oO 
MICROPROCESSOR ICs | 
8-bit 6 ot oe, SS “oo 90 
16-bit 8 31 ae «Ss 0 0 76 68 
FUNCTION PACKAGES 
Amplifier 0 56° «333 0 O FF 7: 
Converter, analog to digital 0 38 8 46 8 0 109 100 
Converter, digital to analog 0 33 ~e5. 42 0 O 95 100 
LINE FILTERS | 
0 45 2. 33 0 O 82 85 
CAPACITORS 
Ceramic 18 3 = ge. | 619 0 0 6 58 
Ceramic monolithic 9 24.2 38 0 O 88 70 
Ceramic disc 14 36 2 23 0 0 2a -56 
Film 4 46.348 32 0 O 7 98 
Electrolytic 8 50 S 3 3 O ff 81 
Tantalum 5 3 3 19 @ 0 F 74 
INDUCTORS 
11 39° ae 17 0 0 Gs 78 


Source: Electronics Purchasing magazine's survey of buyers 
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__MICROPROCESSOR __ 
DEVELOPMENT SYSTEMS 


In MDS, PC-based is best: 


Our Universal Microprocessor Development Systems integrate program 
development, symbolic in-circuit emulation, real-time trace, and PROM 
programming, for microprocessors and microcontrollers. 


8051 
80515 

83C154 

6301 

64180 

2180 

Z80/Z80H 

8085 

NSC800 


Siemens is a registered trademark of Siemens 
AG. Z80 is a registered trademark of Zilog Inc. 

Hitachi and ZTAT are registered trademarks 
> 


of Hitachi Ltd. IBM is a registered 
47 
a 


trademark of IBM Corporation. Intel is 
t: 


a registered trademark of Intel 
Corporation. 


They're easy to use: the 


Ashling MDS user interface is 


shown on the PC’s screen, 
using clear user messages. 
Features include: 


0) full-screen ‘windowing’ text 
editor 


(J high-speed relocatable 
macroassembler and linker/ 
locator software 


1 fully symbolic software for 
custom assembler and 
emulator symbols 


1 group file/function-key/ 
command recall control for 
single-keystroke debug 


compatible C and PL/M 
compilers ‘with full symbol/ 
module/line number access 
in the emulator 


() file transfer software for 
Intel/Hitachi/Motorola/Zilog 
MDS preserves your 
existing programs 


full Intel code compatibility 
built-in real-time Logic 
State Analyser 

symbolic triggering/ 
breakpoint system 
separate 8051 -family 


program and data 
emulation memory 


L) separate Z80-family 
program and I/O memory 
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tate Sasa 


O full DMA/MMU/Retresh 
emulation support 


O built-in PROM programmer 
for 8751 or 63701 ZITAT, 
and 27XXxX-series proms; 
paged PROMS to 27011, 
EEPROMs, with Adaptive, 
Quickpulse, and Security 
programming. 


L) the Universal Development 
Station may be easily 
recontigured for: 

Intel 8051/80C51/8031/ 
80C31/8751/87C51 

Intel 8052/8032/8344 

Oki 83C 154/80C 154 

MHS 80C51/C31/C52/C32 
Siemens 80515/80535 
Hitachi 6301/03/63701 X/Y 
Hitachi 64180/Zilog Z180 
Zilog Z80/Z80H 

Intel/NEC 8085/Oki 80C85 
National NSC800 


CL) comes with power supply, 
cables, carrying case 


Ashling Microsystems is 
dedicated to providing the 
European designer with 
structured development tools 
for microprocessors and 
ASICs, based around industry- 
standard personal computers 
and software — we introduced 
the world’s first integrated PC- 
Based MDS in 1984. We are 
co-operating with leading 
microprocessor manufacturers 
to support their products. 

Ashling provides integrated 
system solutions for 
microprocessor development, 
together with a high standard 
of after-sales and applications 
support. Our team of 
development specialists can 
provide you with a level of 
technical support unmatched 
by any other vendor. 

Contact Ashling for a 
product brochure, or call your 
local distributor for a product 
demonstration. 


Asiiling 


The Development Systems Company 


Ashling Microsystems Ltd, 
Plassey Technological Park, Limerick. 
Tel: +353-61-334466 

Fax: +353-61-334477 

Telex: 70357 ASHL El. 


Ashling Microsystems Lid, 
42 Queen Street, Maidenhead, 
Berks SL6 1JE, UK. 

Tel: 0628 32512 Fax: 0628 74928 
Telex: 94016389 TIME G 


Distributors: 

Austria Ing. E. Steiner: (0222) 
82.74.74-0; Belgium Air-Parts 
Electronics: (02) 2416460; France 
A2M: (1) 39.54.91.13, or Tekelec- 
Airtronic: (1) 45.34.75.35; Israel 
R.D.T. Electronics Engineering: 

(03) 483211; Italy Elettronucleonica: 
(02) 4982451; Netherlands Air-Parts 
International: (01720) 43221; Sweden 
Aktiv Elektronik: (08) 7390045; 
Switzerland /nstrumatic (01) 
7321410; W. Germany /nstrumatic 
Electronic Systems: (089) 85802 


National Electronic Packaging and 
Production Conference 


If you do business in the complex 
world of electronics manufacturing, 
NEPCON means business for you! 


For further information contact: Cahners Exposition Group, Cahners Plaza, 
1350 East Touhy Avenue, P.O. Box 5060, Des Plaines, IL 60017-5060, 
_ Telephone: (312) 299-9311, U.S. Telex: 256148 CEGCGO DSF. 


int'l Telex:82882 CEG CHGO #& A Member of: 


Discover 
Fluoronics Resources 


An exclusive 3M 
combination of innovative 
products backed by 
research and develop- 
ment, manufacturing 
expertise, technical data 
and service assistance 
built on more than 35 
years experience of pio- 
neering in fluorochemistry. 


3M has had a whole generation of 
experience in the development, manu- 
_ facture and refinement of perfluor- 

_ inated liquids. We first introduced 

_ these versatile liquids to electronics 

_ design, testing and production profes- 
sionals in the fifties. Since then, 
Fluorinert Liquids have become the 
mainstays in electronic cooling, high 
reliability testing and vapor 

phase soldering. 

Fluorinert Liquids, used as a direct 
contact heat transfer medium, offer a 
range of physical properties that make 
them particularly suitable for electronic 
uses. They are non-polar and exhibit 
no solvent action. They are colorless, 
low in toxicity, non-flammable and offer 
exceptionally high dielectric strength 
plus thermal and chemical stability. 

Most important, they have almost no 
chemical reactivity and they evaporate 
without leaving a residue on parts. 


Buy the numbers 

_ OurFC™ numbers — FC-40, FC-70, 
FC-77, etc. — are used to identify 
Fluorinert Liquids that offer certain 


S ____ physical characteristics to meet spe- 


cific application needs. These FC 
numbers are solely 3M designations 
for various fluorochemical products. 
Fluorinert Liquids are being used 
cost-effectively in cooling, high reliabil- 
ity testing and vapor phase soldering 
operations. When you are interested in 
applying these versatile liquids in your 
own production, 3M can provide an 
__ abundance of technical information 
and support. 


Technical assistance: the main 
benefit of Fluoronics Resources 


3M offers prompt assistance to help 
you solve many production and testing 
problems. We provide comprehensive 
technical recommendations for specific 
fluids. We consult with you on the 
proper application equipment and 
help you evaluate production methods 
and results. Our service bulletins bring 
you up to date on the most recent 
advances in vapor phase soldering 
and high reliability testing. Ask us 
about 3M's audiovisual materials and 
on-site application training seminars. 


Discover Fluorinert™ Liquids’ 
heat transfer capability 


What are your needs? A precise de- 
gree of temperature control? Fast, uni- 
form heat transfer? High dielectric 
strength? Fluorinert Liquids offer the 
broad range of physical characteris- 
tics required in most applications. 

Fluorinert Liquids are an effective 
direct contact heat transfer medium 
whether used in a liquid or vapor state. 
Their unique properties enable you to 
use them in contact with sensitive 
components and substrates. 

Major differences between the var- 
ious products in the Fluorinert Liquids 
family can be seen in their boiling 
points. These can range from 56°C to 
253°C. Should you need products with 
intermediate boiling temperatures, the 
3M staff will work with you to fashion a 
product especially for your needs. It's 
an example of how 3M's Fluoronics Re- 
sources provide you with “customized” 
service to solve special problems. 
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Fluorinert™ Liquids achieve 
accurate high reliability testing 


I'S a small world you work in. Where 
time ticks in nanoseconds and dimen- 
sion is measured in Angstrom units. 
And as Circuitry becomes more com- 
plex, a greater demand is placed on 
testing Capability — not only in speed, 
but in higher reliability and accuracy. — 
Fluorinert Liquids meet those re- 
quirements by providing acontrolled 
temperature environment andahigh 
degree of electrical protection. They 
offer maximum compatibility between 


the heat transfer medium and the de- 
vice under test. Fluorinert Liquids re- 
duce testing costs by reducing testing 
time substantially. They do this by rap- 
idly reaching test temperature and 
providing precise and uniform tem- 
perature control. You'll minimize the 
number of faulty units by detecting de- 
fects before they become rejects. 

These liquids provide cost-effective 
tests such as gross leak, thermal 
shock, liquid burn-in, ceramic crack 
detection, electrical environmental, 
temperature calibration and failure 
analysis/short detection. 

Fluorinert Liquids are specified in 
the MIL-STD's for thermal shock and 
gross leak testing. 


THERMAL SHOCK TEST CONDITIONS 


Military Approved 
Military Standard 883-1011 Fluorinert Liquids 


Test Hot Test | Cold Test Hot Test Cold Test 
Condition | Step 1 Step 2 Step 1 Step 2 
100°C —Q°C | Water , FC-40 Water , 
FC-40, FC-77 
12°C —55°C | FC-40, FC-70, - 
FC-5311 


150°C —65°C | FC-40, FC-70, 
FC-5311 
200°C — 65°C FC-70, 
FC-5311 
150°C —195°C | FC-40, FC-70, 
FC-5311 
200°C — 195°C FC-70, 
FC-5311 


_ GROSS LEAK TEST CONDITIONS 


Military Approved Fluorinert Liquids 

Indicator Detector sey agg 
Fluids Fluids Fluids 
FC-40, FC-43 FC-72, FC-84 
FC-40, FC-43 FC-72, FC-84 
FC-40, FC-43 FC-72, FC-84 


Military 
Standards 


MIL-STD 
883-1014 


MIL-STD 
750-1071 


MIL-STD 
202-112 


Do not apply 
FC-43, FC-75, 


Do not apply 


Discover higher yields in 

vapor phase soldering 

Fluorinert Liquids have been the in- 
dustry’ fluid of choice since the vapor 
phase reflow soldering (VPS) process 
was introduced in 1975. There are a 
number of good reasons for this uni- 
versal acceptance. VPS with Fluorinert 
Liquids produces highly reliable sol- 
der joints. The system reduces reject 
rates, increases production, and low- 
ers production costs. With Fluorinert 
Liquids, you can be assured that your 
products will never be exposed to a 
temperature higher than the selected 
liquid’s boiling point. (See above) 

You'll avoid those problems usually 
associated with other systems — 
shadowing, uneven heating, and over- 
heating. The liquids are non-flamma- 
ble. Their low surface tension helps 
them evaporate quickly from the work 
pieces without leaving a residue. 

VPS with Fluorinert Liquids is espe- 
cially suited for boards with high mass 
or complex geometries. The liquid va- 
pors completely surround the assem- 
bly and penetrate remote recesses to 
heat all surfaces evenly. The vapors 
are 15 to 20 times heavier than air so 
they can be contained easily within the 
work area. The system offers an oxy- 
gen-free, non-corrosive environment to 
minimize rejects from oxidation 
contamination. 


Some typical applications using 
Fluorinert Liquids in VPS include sur- 
face mounted leaded or leadiess 
components, through-hole leads and 
wire-wrap pins, lead frame attach- 
ment, reflow of electroplated solder or 
tin and miscellaneous metal joining. 


_ with the added advantage of having 
the high dielectric characteristics _ 
_ needed to meet stringent demands of 
_ the diversified electronics industry. We 


range from 56°C to 253°C. 
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Discover the 
benefits of Fl 


: AS the package on 
need for more effic 


roportion. 
Fluorinert Liquids are very efficient as 
a direct contact heat transfer medium, 


offer 11 liquids with boiling points that i 


These stable liquids allow you to 
maximize power density and miniatur- _ 
ize your package. Yet they reduce fail- 
ure rates and increase reliability. : 

Fluorinert Liquids are used in such 
demanding applications as: 
¢ Radar transmitters * Power supplies 
¢ High voltage transformers * Lasers — 

- Radar klystrons * Computer modules : 
¢«Computermemories*Fuelcells 

Typical properties of Fluorinert Lig- | 
uids used in Ss are: | _ 


Fluorinert 
Liquid FC-77 
(English Units) 
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Specific Heat 
Pau. ) CF) 
Viscosity 
CP. 
Coefficient of 
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Discover heating/curing — 
with Fluorinert™ Liquids — 


Because they maintain their a | 
temperature with absolute precis 
Fluorinert Liquids can be used 
many heating and/or curing of 
ations. They serve as heat tra 
media in solder mask and pc 
thick film applications and 
mer processing. The 
vapors will not supp 
where solvent as! 


Discover Fluoronics Resources 


3M presents a unique 

short course in the use of 
Fluorinert™ Liquids for 

the electronics industry. 

3M is now offering a series of ‘Applied 
Fluoronics’ tapes demonstrating how 
Fluorinert Liquids are used in a num- 
ber of applications. See first hand how 
these remarkable products can im- 
prove overall electronic production. 
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Scot _ 
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Three cassettes are available: 
1. ‘Applied Fluoronics: High Reliability 

Testing’ 

2. ‘Applied Fluoronics: Vapor Phase 

Soldering” 

3. ‘Applied Fluoronics: Direct Contact 

Cooling” 

These informative VHS format tapes 
are available to qualified personnel in 
the electronics industry. Specify which 
cassette(s) you would like to view. 


Vapor Phase Soldering” 


“Applied Fiuoronics 


VHS] 


CIRCLE NO 96 


“Applied Fluoronics: Direct Contact Cooling’ 


Write on your company letterhead, 
describing your general interest. Mail 
to: Fluoronics Resources, Industrial 
Chemical Products Division/3M, Build- 
ing 223-6SE-04, 3M Center, St. Paul, 
MN 55144-1000. 

For technical information or 
assistance on High Reliability Testing 
and Cooling, call 612/733-6282; for 
Vapor Condensation Heating 
assistance, call 612/733-7424. 


Scotch™ 


F120 (vi 


Texas to piald our first S ) 
in into more ‘ 
ue but our boar 


han 


76 


(b) 


3 
x 


4 i 
ees 
it v 
>—+—D3 
{ 
if 
: Hi za 
" it ~ 
i 
x A“ 


QO 
OLrOlrorol ad 


(9 
Oo 
Ogre! = 


¢ 


I O © 
() 
7 


) 
OO 


ene 


er totts 
ee _ 


O 


—s ‘Tt om 


~ 


black. Tektronix says its custom- 
ers don’t like this purely cosmetic 
defect. Although we didn’t object 
to the board’s appearance, we 
could have moved the vias anoth- 
er 20 or 30 mils away from the 
edge-connector fingers if we had 
known about this problem earlier. 

We also erred by placing two 
bypass capacitors below the top- 
most excursion of the edge-con- 
nector fingers. This component 
placement forced Tektronix to 
take precautions that prevented 
those component pads from be- 
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Fig 1—Our fabricated 
pce board exhibits 
many of the attri- 
butes we were 
taught to incorporate 
in SMT board de- 
signs. Silk-screen 
component designa- 
tors on the top of the 
board (a) mark and 
label the position of 
each component. We 
designed every pad 
pattern used. The 
bottom of the board 
(b) shows evidence 
of our manual edit- 
ing. We put every di- 
agonal trace on the 
board by hand be- 
cause Cadnetix’s au- 
tomatic routers only 
generate vertical and 
horizontal traces. We 
believe the diagonal 
traces plus the man- 
ual redistribution we 
performed to even 
out the trace spacing 
enhanced the pc 
board’s manufactur- 
ability. 
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coming gold plated. Gold plating 
poisons a surface-mount pad and 
destroys its solderability, just as 
a solder mask or silk-screen ink 
does. Had we known about this 
problem, we would have omitted 
the two offending bypass capaci- 
tors. Because these two problems 
were the only complaints Tek- 
tronix made about our board, we 
felt that all of our SMT training 
and preparation was starting to 
pay off. 

Tektronix also commented that 
our pe board should be fabricated 
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This solder screen 
allowed a screen 
printer to deposit 
solder paste on our 
board’s SMT pads 
but not on the pads 
for through-hole 
devices. 


people tried to hold tolerances for 
all six boards on each panel 
through the fabrication process. 
However, the company overcame 
these problems because all of the 
pe boards worked as designed. 


Steven H Leibson 


The device program- 
mer we used at Cad- 
netix did not have 
SMD sockets, so we 
used three Adapt-A- 
Socket adapters from 
Emulation Technolo- 
gy to convert the de- 
vice programmer’s 
DIP sockets to PLCC 
sockets. 
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Bill Farrell, The Photo Works 
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with only one image per panel 
because of the small features and 
tight tolerances of our design. We 
left the panelization of the board 
up to the CAD operators at Tek- 
tronix, and they built our proto- 
type boards with six images/pan- 
el. Apparently, the multiple- 
image panels created some prob- 
lems when the manufacturing 


Now that we had the pc board 
and the parts, we were almost 
ready to assemble our project 
board. But before we could travel 
down to Texas Instruments’ SMT 
Center for the assembly phase of 
the project, we had to program 
the PLDs and PROMs. AST 
provided printouts of the PLD 
equations and PROM listings, so 
once again we invited Murphy to 
join us on our project by typing 
this information by hand into our 
IBM PC’s word processor. We 
double checked those transcrip- 
tions but still felt uneasy about 
manually transferring this infor- 
mation. 

The Data I/O Model 29 we used 
at Cadnetix to program our de- 
vices accepts the ASCII-hexadec- 
imal PROM files supplied by AST, 
but the equations for our PLDs 
had to be compiled into JEDEC- 
compatible download files before 
we could transfer them to the 
programmer. We compiled these 
equations using an IBM PC and 
Personal CAD Systems’ CUPL 
compiler. Initially, we attempted 
to use an old version of CUPL 
that we’d had for a few years, but 
AST’s PLD listings included 
statements that only later re- 
leases of the CUPL compiler 
could interpret. A frantic call to 
Personal CAD Systems netted us 
the necessary software, and the 
compilation proceeded without a 
hitch. 

We drove over to Cadnetix with 
our PROMs, PLDs, the compiled 
files on a floppy disk, and our 
DIP-to-PLCC Adapt-A-Sockets 
from Emulation Technology. 
After the usual 15 minutes of fool- 
ing around with the RS-232C link 
between the Data I/O program- 
mer and an IBM PC to get the 
two machines talking, we down- 
loaded each file and burned our 
parts. Then we were ready for 
Texas Instruments. 


77 


78 


SMT, Texas style with all the fixin’s 


We arrived at Texas Instru- 
ments’ SMT Center in Houston on 
November 3, 1986, a little more 
than a year after starting the 
SMT project. Dr Charles Hutch- 
ins, the SMT Center’s manager, 
told us to allow three days to 
perform the assembly, but we al- 
located four days as a precaution. 
The job required only two days. 
One reason the work went quickly 
was that Jerry Pickert, an intern 
at the SMT Center, had made 
some preparations for our arrival. 
Using our parts list, he had bolted 
the appropriate parts carriers 
and feeders in place on the Quad 
Systems (Horsham, PA) Model 34 
placement machine. (That ma- 
chine is now called the Quad 
Start.) We loaded our parts onto 


the machine as soon as we ar- 
rived. 

Because we were only assem- 
bling 10 boards, we didn’t use 
hard tooling to hold the board in 
position on the placement ma- 
chine. Instead, we used a carpen- 
ter’s square for board alignment 
and fastened both the carpenter’s 
square and our pc boards to the 
placement machine using trans- 
parent, double-sided adhesive 
tape. We put an additional layer 
of tape on the top surface of the 
board to hold components in posi- 
tion during training. (Don’t 
laugh, the tape worked very 
well.) With everything in posi- 
tion, we started programming the 
machine with part locations. 

Every design engineer should 


Fabricating SMT pc boards 


The Tektronix Printed Circuit Board Division 
(Tek PCB) became a merchant vendor of pe 
boards in April 1984. Previously, this division 
only supplied boards to other Tektronix divi- 
sions. We selected Tek PCB to fabricate our 
SMT project board for several reasons, including 
the company’s familiarity with Cadnetix-format 
plot tapes. 

Tek PCB offered us all of the pe-board manu- 
facturing processes we wanted to use for our 
design. The 8-mil-trace with 8-mil-space design 
rules we used posed a simple problem for a 
company that can currently accommodate 2- or 
3-mil conductors and 4- or 6-mil spaces. In addi 
tion, Tek PCB offered us SMOBC (solder mask 
over bare copper) and HAL (hot-air-leveled) sol- 
der fabrication processes. Both of these pro- 
cesses are ideal for SMT boards. 

An SMOBC process applies solder mask to a 
pe board before plating. Solder mask generally 
adheres to bare copper better than it does to 
plated metal. The superior adhesion resists sep- 
aration during reflow soldering and prevents sol- 
der on the surface-mount pads from draining off 
the pad by running down a trace conductor. Tek 
PCB applied a dry-film solder mask to our pe 
board using a double-burn photographic process 
that prevented the solder mask from encroach- 
ing on any of our SMD pads. If solder mask 
covers a pad, even partially, the solderability of 
that pad is destroyed. We had no soldering prob- 
lems attributable to our pe boards. 

After applying the solder mask, our boards 


experience programming a place- 


_ The hot-air-leveled 

| (HAL) soldering pro- 
ess Tektronix used 

- to coat our fabri- 

=! cated pc boards with 
solder is ideal for 
SMT assembly. Air 
knives remove the 

| excess solder and 

- leave a uniform sur- 
_ face that encourages 
_ SMDs to stay put dur- 
ing reflow soldering. 


were tinned in Tek PCB’s HAL solder machine. 
During this process, a slurry of liquid solder 
covers bare-metal portions of a pe board, and air 
knives remove the excess molten metal. The 
HAL process produces an extremely flat surface 
on the pe board. We measured less than a 1-mil 
height difference between the tinned pads and 
the solder mask on our board. This smooth sur- 
face encourages the SMDs to sit flat on the 
board, reducing manufacturing defects from 
component tilt or movement during the reflow- 
soldering operation. 

Although our design did not require them, 
Tek PCB can also fabricate a pe board that has 
blind or buried vias. Such vias do not bore com- 
pletely through a pc board and are especially 
useful for SMT designs because they can leave 
one surface of the board relatively free of vias. 
That uncrowded surface can accommodate many 
more l-layer SMD pads. 
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ment machine by hand at least 
once. It gives you a much greater 
appreciation for the people who 
do such tedious work regularly. 
You must program two positions 
for each part placed on the pe 
board. The first position tells the 
placement machine where to ob- 
tain a part from a feeder or part 
carrier, and the other position 
describes where the machine is to 
place the part. Each site is lo- 
cated in a 5-dimensional space: X, 
Y, Z, rotation, and placement- 
head number. The placement- 
head number specifies which of 
four vacuum chucks the machine 
should use to pick up the SMD. 

Our board contains more than 
100 SMDs, and we had to show 
the placement machine where to 
pick up and where to put each 
one. Of course, if the placement 
machine could have used the com- 
ponent location information di- 
rectly from our CAD tapes, we 
would have avoided this training. 
But once again we stepped in and 
effected the transfer of informa- 
tion between one computer-based 
tool and the next by hand. 


Ergonomics 101 for assembly tools 


The nonergonomic design of 
the placement machine’s control 
panel complicated our task. The 
control panel is a small, handheld 
box about the size of a portable 
DMM, and it’s attached to the 
placement machine by a coiled 
cord. You move the machine’s 
placement head using buttons 
(which resemble a computer key- 
board’s cursor keys) on the con- 
trol panel’s nontactile, membrane 
keyboard. We found the arrange- 
ment of the placement-head con- 
trol buttons to be nonintuitive, 
and we often started the place- 
ment head moving in the wrong 
direction by pressing the wrong 
button. We would have preferred 
to use a joystick control for this 
operation. 

You need many sample parts to 
program the placement machine, 
and we experienced component 
shortages because we lost several 
SMDs during the training ses- 
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Although our proto- 
type boards were 
fabricated six to a 
panel, Tektronix 
believes it would 
achieve optimal 
manufacturing yields 
by fabricating only 
one board per panel. 


Steven H Leibson 


sion. Passive SMDs frequently 
jumped out of the vibratory feed- 
ers and irretrievably dropped 
into mounting holes on the place- 
ment machine’s work surface. 
(The SMT lab provided dummy 
ICs—with no silicon inside—for 
training the machine, but we 
dipped into our project stock for 
passive SMDs.) Later, during as- 
sembly, we ran out of chip resis- 
tors on the last pe board. Next 
time we’d prefer to have a much 
larger supply of components 
available for training purposes. 


A long way to see a small thing 
Another problem we encoun- 
tered during placement-machine 
training was caused by the min- 
ute size of SMDs. The layout of 
the placement machine forced us 
to stand about two feet from the 
pe board as we tried to align the 
components with 0.001-in. accu- 
racy. The placement head often 
obscured our view, forcing us to 
drop the component on the board, 
move the placement head away 
from the component, and then 
check our positioning accuracy. 
We repeated this process for 


Bill Farrell, The Photo Works 


A carpenter’s square 
served as the only 
tooling we needed 
for pc-board align- 
ment on the place- 
ment machine. We 
covered both sides 
of the board with 
transparent, double- 
Sided adhesive tape 
while training the 
machine to place 
components. The 
tape on the bottom 
surface held the 
board in position on 
the machine, and 
the tape on the top 
surface held the 
components in place 
during training. 
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every component on our board. 
(Now, you can attach video cam- 
eras to the placement head on 
many placement machines for a 
bird’s-eye view of the placement 
site. Our experience with the 
placement machine gives us a 
great appreciation for this fea- 
ture. ) 

By early evening on the first 
day, we had completed the ma- 
chine’s training for all of the pas- 
sive-component sites and for the 
locations of some ICs. Mr Pickert 
spent another two hours that eve- 
ning to complete the training for 
the remaining ICs. We were 
ready to start assembling boards 
early the next morning. 

As a first step in assembling 
the boards, we set up the screen 
printer. Dr Hutchins had the sol- 
der screen made for us at Micro- 
circuit Engineering Corp, the 
vendor he normally uses for TI’s 
SMT boards. The solder screen 
slipped into a deHaart (Burling- 
ton, MA) screen printer. We used 
double-sided adhesive tape again, 
this time to hold our pe board in 
place on the screen printer’s plat- 


en. Next, we had to align the 
solder screen with the pc board. 
That process turned out to be 
more difficult than it appeared, 
because the adjustment controls 
on the screen printer allow three 
degrees of freedom: X, Y, and 8. 
Lack of solder-screen targets on 
our pe board also complicated this 
task. 


Some SMDs needed the human touch 


We finally lined up the solder 
screen with a sample pc board 
and then screen-printed solder 
paste on all 10 boards. That part 
of the job took very little time. 
Then we carried each screened 
board to the placement machine 
for the 5-minute operation that 
put most of the SMDs onto the 
board. We hand-placed the sur- 
face-mount switches and the pin 
header because the SMT Center 
didn’t have component carriers 
for those devices. We also added 
one of the PLCCs to each board 
by hand because they didn’t fit 
into the component carriers. Ap- 
parently, the leads on these par- 
ticular PLCCs were formed just a 
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SMT at Texas Instruments 


As a vendor and user of SMT ICs, Texas Instru- 
ments has a strong interest in furthering sur- 
face-mount technology. To that end, the compa- 
ny created a lab called the TI SMT Center to 
help customers learn about SMT. We assembled 
the EDN project board at TI’s SMT Center. Dr 
Charles Hutchins heads that lab and manages 
the company’s SIP module assembly facility as 
well. Because SIPs incorporate SMDs, the lab 
and assembly line complement each other quite 
well. The arrangement also worked well for us 
because each EDN project board incorporates 
eight 256k x9-bit SIP memory modules. 

The SMT Center contains all of the equipment 
needed to build SMT boards, including screen 
printers, placement equipment and component 


Dr Charles Hutchins 
manages Texas In- 
struments’ SMT Cen- 
ter and the SIP-mod- 
ule assembly line in 
Houston. Next to Dr 
gee Hutchins is the Quad 
= Systems Model 34 
placement machine 
we used to assemble 
our project board. 


Jerry S Jones : 


assembly facility by branching out into a product 
it has dubbed memory-intensive modules 
feeders for the placement machines, IR and va- (MIMs). These products incorporate surface- 


por-phase soldering machines, and inspection mounted memory devices like SIPs and contain 

equipment. The SIP assembly line uses the IR additional devices like address decoders and 

reflow-soldering machine on a regular basis. TI memory-array drivers to create an entire memo- 

customers can arrange to visit the SMT Center ry subsystem on a plug-in card. TI builds MIMs 

for training through their local TI field sales for each customer by contract. You can design 

engineer or distributor. the module, or the company will develop a de- 
TI recently expanded the scope of its SIP sign to your specifications. 
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COLLECT 
BENEFITS FROM 
ici ARRAY 
TECHNOLOGY 


Contract with ICI Array Technology for Subsystem Design, 
Prototype and High Volume Manufacturing in the U.S.A. 


Contract with ICI Array Technology and get the ben- 
efits of over 200 man-years of design and production 
expertise. Because we've been designing and manufac- 
turing custom subsystems using our own proprietary 
ASIC products and advanced SMT technology, your 
contract with us for any or all aspects of subsystem 
design and manufacturing comes complete with price- 
less experience. 

Production price compares favorably with offshore 
suppliers because we have the latest in robotic equip- 
ment on our automated production lines. And, since all 
work is done in the U.S., there are no logistic or com- 
munication delays in getting your product to market. 


Array’s design facilities and expertise include: 


¢7 Apollo workstations (6 running Mentor software) 
e 3 Cadnetix PCB workstations 

e Full complement of CAE and CAD software 

e Full turnkey design from system logic 

e PCB design for SMT and mixed technologies 

e ASIC design including 2. CMOS gate arrays 

e Full test program generation expertise 


plus over 100 man-years of design experience. 


Array’s automated SMT manufacturing includes: 


¢ The latest in CAM and support services 

¢ Sanyo in-line SMT placement systems 

e In-line Fuji package mounters 

¢ GenRad 2272 in-circuit tester 

¢ STS VLSI tester 

¢ Full complement of reliability test equipment 

¢ Full staff of quality and manufacturing engineers 

¢ Vision capability for Pick and Place of high pin count 
packages (.015 CTRS) 

¢ Fuji FHP with a (2) camera system 


IC! Array Technology is a wholly-owned subsidiary of 
IC| PLC, a 16 billion dollar British chemical company. 
As part of the ICI Electronics group, we also have access 
to other advanced interconnect technologies such as 
3-D injection molded printed circuit boards and fine line 
substrate technology. We have the resources to meet any 
and all of your subsystem integration needs, present 
or future. 


ICI Array: The leader in Advanced Subsystem Integration. 


@ ARRAY 


ee TF ECHNOLOGYA 


1297 Parkmoor Avenue, San Jose, CA 95126- 1297 Parkmoor Avenue. San Jose, CA 95126-3448 
TEL: 408/297-3333 FAX: 408/297-3763 
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little larger than normal. The 
time required to put all of the 
components on each pc board to- 
taled about six minutes per 
board. 

We planned to run five of the 
boards through TI’s IR reflow- 
soldering furnace and the remain- 
ing five boards through its vapor- 
phase reflow-soldering unit. 
However, the SIP manufacturing 
line was using the IR furnace. 
Every SMT board requires a dif- 
ferent heat profile for the IR sol- 
dering operation, so in order to 
use the IR furnace we would have 
had to stop the SIP production, 
change the temperature profile 
on the furnace, solder our boards, 
and then reset the profile for the 
SIP modules. The SIP production 
people probably wouldn’t have 
appreciated our interruption, so 
we elected to solder all of the 
boards using the vapor-phase 
process. 

Inside a vapor-phase, reflow- 
soldering tank, heaters vaporize 
an inert, fluorocarbon fluid. As 
the cold pe board with its load of 
solder paste and SMDs drops into 
the tank, it causes some of the 
fluorocarbon vapor to condense. 
The vapor releases its heat of 
vaporization as it condenses and 
melts the solder paste to form 
soldered joints. 

In less than 10 minutes, we had 
dunked all 10 boards into the re- 
flow bath, soldering all of the 
SMDs. After reflow soldering, 
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For more information .. . 


_ For more information on the products and services 
discussed in this article, circle the appropriate num- 
bers on the Information Retrieval Service card or 
contact the following companies directly. 


Emulation Technology Inc 


422 Ives Terrace 
Sunnyvale, CA 94087 
(415) 960-0652 

Circle No 541 


Tektronix Inc 

Printed Circuit Board Mfg Div 
Box 3000 

Forrest Grove, OR 97116 
(800) 222-2600 

Circle No 544 


Microcircuit Engineering Corp 


192 Roncocas Rd 
Mount Holly, NJ 08060 
(609) 261-1400 

Circle No 542 


Texas Instruments Inc 
Box 1440 

Houston, TX 78721 
(800) 232-3200 

Circle No 545 


Personal CAD Systems 


1290 Parkmoor Ave 
San Jose, CA 95126 
(408) 971-1300 
Circle No 543 


With all the compo- 
nents mounted, the 
finished EDN project 
board acquires a 
gem-like appearance 
because of the small 
device geometries. 


only the through-hole SIMM 
sockets remained to be added to 
our pe boards. We hand-placed 
eight sockets on each board and 
ran the boards through a hand- 
operated wave-soldering machine 
TI uses to add connectors to a 
memory board it builds. Because 
we used this hand-soldering ma- 
chine with its small solder wave, 
the only portion of our board ex- 
posed to the molten solder was 
beneath the SIMM sockets. Thus, 
all of the vias in the control-cir- 
cuit portion of the board re- 
mained open. 


Plug those vias 


We should have plugged the 
vias to allow the vacuum hold- 
down on Hewlett-Packard’s pc- 
board ATE to operate properly. 
To accomplish the plugging, we 
should have masked the edge-con- 
nector fingers and run the entire 
board over a solder wave. The 
fiberglass pe board would have 
acted as an insulator, preventing 
the reflowed solder from melting 
and consequently keeping the 
SMDs in place during the wave- 
soldering operation. 

We left the vias open uninten- 
tionally. In fact, we specifically 
designed the board to allow sol- 
der to enter all of the vias during 
wave soldering by excluding vias 
from beneath our passive SMDs. 
We simply didn’t think of the con- 
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Who else but Bourns can give 
you 6-week delivery on SMD resistor 
networks? 

Nobody we know of. 

So we make your SMDecision 
easy. 

Bourns has the ability to build, 
test, and deliver awesome quantities 
of SMD resistor networks each 
month. PLCCs in 10 and 20 pin 
configurations. SOIC wide body in 
16 and 20 pin styles--in both 
gull wing and J-lead. The capacity 
is there! 

That’s why Bourns is so 
SMDependable. 


The new SMD product 
catalog and resistor 
networks Design 
Handbook offer de- 
tails on designing 
with SMD. Call 
(714) 781-5050 or 
your local office © 
for FREE copies. 


Customerized Technology: 
The Bourns Advantage 
Bourns optimizes SMD 
technology to customer needs. We 
call it Customerized Technology-- 
and that means you can be sure our 
PLCC and SOIC components will 


work smoothly with your 
onsertion equipment and will 
stand up to 265°C in vapor 
phase or infrared soldering. 
Customerized technology 
means we understand your 
SMDesigns. For example, we know 
that our readily available wide 
body J-lead is a perfect substitute 
for any medium body gull wing. With 
a quick 6-week delivery, of course. 
Bourns always makes the extra 
effort. For 40 years, there’s been 
no equivalent. 
Call or write for the SMDetails 
today. 


BOURNS NETWORKS 


After 40 years, there’s still no equivalent. 


Bourns, Inc., 1200 Columbia Avenue, Riverside, California 92507; (714) 781-5050; TLX: 676-423; TWX: 910-332-1252; FAX: 714-781-5700. European Headquarters: Zugerstrasse 
74, 6340 Baar, Switzerland: 042-333333; TLX: 868722: FAX: 042-319017. Benelux: 070-874400; TLX: 32023. France: 01-40033604; FAX: 01-40033614. Germany: 0711-22930; 
FAX: 0711-291568. Ireland: 021-357001: FAX: 021-357443. United Kingdom: 0276-692392; FAX: 0276-691037. Asia Pacific Headquarters: 1401 Citicorp Centre, 14th Floor, 
18 Whitfield Road, Hong Kong: (852) 5-702171; TLX: 82953 BAPHK HX; FAX: 852-5-664341; CBL: BOURNSASPA HONGKONG. Singapore: (65) 339-3331; FAX: (65) 339-1116. 
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Fig 2—Our boards 
contained a rogues’ 
gallery of manufac- 
turing defects, in- 
cluding tombstoning 
(a), drawbridging (b), 
open circuits caused 
by noncoplanar leads 
(c), and poorly 
placed SMDs (d and 
e). We also spotted a 
bent SOIC lead (f) 
that did not cause a 
problem in this in- 
stance but that 
could have resulted 


sequences of leaving the vias 
open when we assembled our 
boards. 

Because we left the vias open, 
HP had to add a movable lid with 
mechanical probes that forced the 
board down onto the tester’s bed 
of nails. The lid increased the test 
time per board because an opera- 
tor had to open and close it for 
each test. The lid also complicated 
testing because it prevented an 
operator from flipping the sur- 
face-mount switches on our pe 
board during the test. As a re- 
sult, we decided to forego testing 
of those switches on the ATE. 

In the final assembly step, we 
snapped SIP memory modules 
into all of the SIMM sockets. 
Then, with our boards completely 
assembled, we boarded a plane 
and returned home. We subjected 
the boards to close visual inspec- 
tion and found multiple manufac- 
turing defects on eight of the 10 
boards (Fig 2). The most common 


defect was tombstoning of chip 
resistors, a condition in which one 
end of a resistor is pulled up off 
the board, creating an open cir- 
cuit. We believe the major reason 
for the tombstoning was improper 
placement of the devices caused 
by the use of a chuck designed for 
1210 SMDs instead of the 1206 
devices we used. (The SMT Cen- 
ter didn’t have a 1206 chuck.) 
The oversized chuck allowed 
the devices to move during place- 
ment on the board so that both 
ends of the device were not well 
inserted into the solder paste. 
When the solder paste melted 
during reflow, one end of the re- 
sistor experienced more force 
from the solder’s surface tension 
than the other end did. That dif- 
ferential surface tension caused 
one end of the device to lift from 
its pad. None of the chip capaci- 
tors tombstoned. We attribute 
that situation to the extra mass of 
the capacitor overcoming the ef- 
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in either an open or a A 


short circuit. (e) | : 
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American Electronics Association an Business present: 


ih he Japan Electronics seminar on October 7 in 
Osaka is designed to help European and U.S. 
executives seek out new business opportunities in 
Japan. The day-long seminar, which will coincide 
with the Japan Electronics Show, has been struc- 
tured to provide attendees with a statistical over- 
view of the Japanese electronics industry, as well 
as a preview of upcoming technological trends. 
The seminar is intended both as an introduction 
to Japan for first-time visitors as well as an update 
of Japanese business and technology for seasoned 
travelers in the Far East. If you buy from, compete 


with, or sell to Japanese electronics companies, this 


seminar is for you. 
CONFIRMED SPEAKERS: 


Kaoro Kubo, vice president and general manager of NTT 
International. ““The Japanese telecommunications industry: 
Opportunities for foreign suppliers” 

Kazuhiko Kobayashi, manager of the Systems Engineering 
Division of Hitachi Ltd. “Factory automation in the Japanese 
computer industry” 

Hiroshi Komiya, head of the Saijou Works, Mitsubishi Electric 
Corp. “Manufacturing technology in the semiconductor industry” 
Bill Totten, president of Ashisuto K.K. “The Japanese market for 
U.S. and European software” 

David H. Johnson, senior manager for Network Systems Sales, 
AT&T International. “Opportunities for U.S. communications 
manufacturers in Japan” 

Dinker Bir, vice president of technology at Northern Telecom 
Japan Inc. “Trends in telecommunications” 

Pat O’Malley, strategic marketing director for the Semiconductor 
Sector at Nippon Motorola Ltd. “The Japanese semiconductor 
market” 

Gen Narui, regional manager for Educational Services at Nihon 
Digital Equipment Corp. “Recent developments in artificial 
intelligence at DEC” 


REGISTRATION FORM 


NAME 
COMPANY 
ADDRESS 
STATE 
TELEX 
NUMBER TO ATTEND 


[_] PAYMENT ENCLOSED EDN 070987 
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Japan iKllectromicss 
A Business and Technology Update 


DATE: CO-SPONSORS: 
October 7, 1987 AEA and 
In conjunction with the Electronic Business 
Japan Electronics Show 
In cooperation with: 
LOCATION: RAI Gebouw bv of Holland 
Royal Hotel, hone Industry 
Osaka, Japan Japan Electronics Show 
Association 
SEMINAR FEE: Osaka Chamber of 
$350 Commerce and Industry 
EDN magazine 
OFFICIAL Elektronica of Holland 
LANGUAGE: Plesman Publications of 
English Canada 


Stephen Donovan, representative director of Monolithic 
Memories K.K. “Selling niche products in Japan” 


Shohei Kurita, Tokyo editor for Electronic Business, author. 
“The Fifth Generation Computer Project” 


Gene Norrett, vice president and director of the Semiconductor 


Industry Group, Dataquest Inc. “Electronics trends among countries 


on the Pacific Rim” 


Alberto Socolovsky, associate publisher and editorial 
director of Electronic Business. “Structural differences between 
the U.S. and Japanese electronics industries” 


Speaking on “Trends in consumer electronics”: 


Nobuyoshi Yokobori, manager of the R&D Planning 
Office, Corporate Engineering Division, Matsushita Electric 
Industrial Co. Ltd. 


Masaru Yamano, executive vice president, Sanyo 
Electric Co. Ltd. 


Tadashi Sasaki, corporate management advisor, Sharp Corp. 


Nobuo Tateishi, executive vice president, Omron Tateishi 
Electronics Corp. 


Please return your registration to: 


IN U.S.A.: IN JAPAN: 

Ms. Florence Lewis Mr. Steve Weiner 

American Electronics Assoc. — U.S. Electronics Office 

5201 Great American Parkway Kioicho Nanbu Bldg., 3F 
Santa Clara, Calif. 95054 3-3 Kioicho, 

Tel: (408) 987-4200 Chiyoda-Ku, Tokyo 

IN CANADA: Tel: (03) 237-7195 

Ms. Sharon Raspin IN HOLLAND: 

Plesman Publications Nippon Express Nederland bv 
2 Lansing Square, #703 Parnassutoren Locatellikada 1 
Willowdale, ON. M2J 5A1 1076 AZ Amsterdam 

Tel: (416) 497-9562 Tel: (020) 79 27 77 
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SURFACE MOUNT 
COMPONENTS 
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MOST ITEMS AVAILABLE FROM OUR EXTENSIVE INVENTORY 
CATALOGS, ENGINEERING BULLETINS AND EXPERT ASSISTANCE AT YOUR REQUEST 


Me NIC COMPONENTS CORP. 


NORTH AMERICAN OPERATIONS NIPPON- 
INDUSTRIES COMPANY LTD. 

6000 New Horizons Blvd. Amityville, New York 11701 7 
(516) 226-7500 (800) 645-9333 FAX 516-226-6262 TELEX 221228 NICC 
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DID YOU KNOW? 


Half of all EDN’s 


articles are staff-written. 


EIDIN 


fects of surface tension. Our chip 
capacitors are much heavier than 
our chip resistors, even though 
both are 1206-size devices, be- 
cause the capacitors are much 
thicker. 

We also discovered a few open 
circuits on some of the PLCC 
leads that probably were caused 
by a lack of lead planarity. Re- 
member, all of our PLCCs are 
programmable devices, and we 
had subjected them to a lot of 
handling. We selected PLCCs 
over SOICs for our programmable 
devices to avoid lead deformation 
during handling, but we appar- 
ently did not avoid that problem 
completely. 

Two of the boards looked per- 
fect to the unaided eye, so we 
ripped the lid off our IBM PC, 
removed the AST Rampage! from 
its slot, set the switches on our 
SMT Rampage!, and plugged the 
short card into the computer. A 
little apprehensive, we flipped on 
the power to the computer and 
waited. In less than 30 seconds, a 
parity-error message appeared 
on the computer’s display and 
mocked us. The same event oc- 
curred for the other “good” 
board. Our SMT boards didn’t 
work. That put the ball in HP’s 
court. We needed the ATE board 
tester to tell us what went wrong. 

EDN 
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When optoisolator/photocoupler 
performance matters, here 
penny-pinching answer 


If you haven't evaluated Hamamatsu 
optoisolator/photocoupler components yet, 
you're in for a surprise. Because nobody delivers 
such an optimal combination of performance, 
price and size. 

These miniature molded components 
come in a variety of configurations (including 
surface mount) for many commercial 
applications, from computers to photo copiers 
to VCR’s and more. And they’re brought to 
you by Hamamatsu, a world leader in photonic 
devices and detectors. 

So if you like pinching pennies without 
compromising your designs, talk to Hamamatsu. 


For complete information, 
call 1-800-524-0504 
1-201-231-0960 in New Jersey 


HIM & i EA Set B 


HAMAMATSU CORPORATION * 360 FOOTHILL ROAD, P. O. BOX 6910, BRIDGEWATER, NJ 08807 *» PHONE: 201/231-0960 


UNITED KINGDOM: Hakuto International (UK) Ltd. (phone: 0992-769090) e FRANCE: Hamamatsu Photonics France (phone: 46 55 47 58) 
ITALY: Hesa S. P. A. (phone: [02] 34.92.679) e W GERMANY: Hamamatsu Photonics Deutschland GmbH (phone: 08152-375-0) 
SWEDEN, NORWAY, FINLAND, DENMARK: Lambda Electronics AB (phone: 08-620610) e JAPAN: Hamamatsu Photonics K. K. 


© 1987, Hamamatsu Corporation 
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IRC SURFACE-MOUNT RESISTIVE PRODUCTS 
OPEN-UP A NEW WORLD OF APPLICATIONS, 


Standard and custom devices — one source for all 


From one source you can get virtually every type of discrete resistor and resistor network that 
can be produced in a surface-mount configuration. All fabricated with proven IRC 


materials and resistor elements — so reliable performance is a sure thing. go 
IRC was one of the first to offer surface-mount power wirewounds, and our yf nts 
RG Glaze® power chips are the smallest available. wor : oe 


Our TaNFilm® technology produces resistor networks with exceptional stability, sini 9, L tl 


tight tolerances, close TCR tracking, and low noise. These networks, and our osm “«N gf0 

chip resistors, also meet or exceed military requirements. on™ ¢ ne! 
If your surface-mount design requires custom-adapted resistors, Pr ore 

no problem. And no long wait, either gle xo. 
We're the one source to know, as you move ahead into the world sp” 9 np 

of surface-mount. For product specs or application assistance, pee , oti 

contact us: IRC, Inc., Greenway Road, PO. Box 1860, gio" pe as 

Boone, NC 28607. Phone 1-800-255-4-IRC. pel 9, 


(In NC, 104-264-8861. ) 
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Tokin Magnetic Linear Encoders 
work like nothing else. 


Tokin high-resolution Magnetic Linear Encoders are made easily installed without changing the existing design, and 

from Fe-Co-Mn magnetic alloy, a new high-performance provide direct detection of printer head position for superior 

recording medium, and feature magnetoresistant detection _ print quality. MLE-D Series, for disk drives and card readers, 

heads for monitoring the speed and position of moving let you combine magnetic scale and guide shaft for greater 

domains on rods magnetized at fine pitches. miniaturization of disk drives, and function as an external 
These encoders come in two low-cost, compact series. scale for high-speed random access. 

MLE-P, for printers and plotters, can be Tighten up your act with Tokin. Call us right now. 


Characteristics 


Output signal 

@ Approximate sine wave with 2 phases shifted 90 
V(p-p) =400mvV (min.) (Spacing: 50um) 

@ Rectangular wave with 2 phases shifted 90° 
(MLE-P1 Series only) | 


Signal frequency 

1) T=1/120 inches (211.7 + 10 um) 
2) T=1/90 inches (282.2 + 10 um) 
3) T=1/60 inches (423.3 + 10 um) 


Shapes and Dimensions 
MLE-D Series 
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Specifications 


| ss MLE-P 1 Series | MLE-P2 Series | MLE-D Seri 
50 um or less/200mm 
a0omm (max) 


$3.0 or 64 
120mm (ma 
200 kHz (min.) 
+5V DC +10% 


Accuracy faeoureiien ine. a. / [mm] 


Pitch error AP 


Accumulative error CAL ; 


AL, AP(um) 


‘Tokin Corporation 
Hazama Bldg., 5-8, Ni-chome, Kita-Aoyama, Minato-ku, 

: : ee - Tokyo 107, Japan 

= — Tel.: Tokyo (03) 402-6166 Fax: Tokyo (03) 497-9756 

ae : Spe = = Telex: 02422695 TOKIN J 


-'Tokin America Inc. 
2261 Fortune Drive, San Jose, California 95131, USA. 
Tel.: 408-432- 8020 Fax: 408-434-0375 


You can reach our agents by phone: : 
London 01-837 2701; Paris 1-45 34 75 35: Milan (0331) 678. 058: 
Munich (089) 5164-0: Seoul (02) 777-5767: Taipei (02) 7311425: 
Hong Kong 3-315769: Singapore 747-8668 
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University Microfilms International 
reproduces this publication in microform: micro- 
fiche and 16mm or 35mm film. For information 
about this publication or any of the more than 
13,000 titles we offer, complete and mail the 
coupon to: University Microfilms International, 
300 N. Zeeb Road, Ann Arbor, MI 48106. Call us 
toll-free for an immediate response: 800-521-3044. 
Or call collect in Michigan, Alaska and Hawaii 
313-761-4700. 
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: the oe output voltag — 
‘PIM can | better handle low ads because the duty cycle is 1 


increasing the pulse interval, rather than by reducing 
the pulse width. The CA1523 doesn’t rely on PIM alone, 
however, because the lower operating frequency result- 
ing from the increase in pulse interval can cause filter- 
ing problems. (For further information on this part, see 
“Variable-pulse modulator improves power-supply reg- 
ulation,” EDN, June 25, 1987, pg 251.) 

A common predicament for designers is how to 
satisfy the isolation requirements of such regulatory 
bodies as UL, VDE, and CSA in off-line switch-mode 
power supplies while maintaining the desired regula- 
tion. In a typical application, the RCA part solves this 
problem by using the simplest method of primary-to- 
secondary isolation. By means of an auxiliary winding 
on the switching transformer, the circuit supplies pseu- 
do output-voltage information to the input of the error 
amplifier in the control IC. This auxiliary winding 
supplies power to the IC following the start-up from a 
resistor connected to the unregulated de-supply line. 
The principal disadvantage of this method is the rela- 
tively poor regulation—typically 5 to 10%. 

A second, often-used method of providing isolation 
uses an ac line transformer to provide the low supply 
voltage required by the PWM control circuit. This IC, 
located on the secondary side, drives the switching 
transistor in the primary side via a pulse transformer. 
Including the switching transformer, this method re- 
quires a total of three transformers. Besides adding 
bulk and weight, it isn’t very cost-effective—although it 
does provide good regulation. 

Another popular method of providing isolation uses 
an optocoupler. This method has the advantage of 


RECEIVE 


—- 


RseENSE 


Fig 1—This flyback-type power supply uses the IP3P00/IP3P01 chip 
set from Integrated Power Semiconductors to overcome the isolation- 
barrier problem. The circuit includes an MOS switch, primary 
overcurrent protection, secondary current-limiting capabilities, and 
a soft-start function. 
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providing secondary control of the output voltage, 
although it doesn’t provide a perfectly isolated coupling 
system because of thermal effects and the leakage 
characteristics of the optocoupler. It also makes certain 
circuits in the PWM control IC superfluous unless the 
IC specifically favors this type of application. The added 
circuit complexity also increases the cost of the system. 

In contrast with these three approaches, Integrated 
Power Semiconductors solves the isolation problem 
with a 2-chip set of voltage-mode-control ICs—the 
IP3P00 (primary) and IP3P01 (secondary). Each circuit 
controls its own specific tasks. In general, the secon- 
dary-side chip controls the analog functions, and the 
primary-side chip controls the digital functions. The 
transformer-type communication link between the pri- 
mary and secondary circuits is integral to the design 
concept. It provides low-energy bidirectional coupling 
that is both electrically and mechanically simple. In its 
simplest form, the transformer can be a 1- or 2- turn 
primary and secondary wound on a toroid. 

Fig 1 is a simplified schematic for an off-line flyback 
converter with an MOS switch, primary overcurrent 
protection, secondary current limiting, and a soft-start 
function. The circuit operates at a typical frequency of 
200 kHz. A bridge rectifier connected to the ac line 
normally provides the circuit supply voltage, Vs. Coup- 
ling capacitors inserted in series with the windings of 
the feedback transformer block the flow of direct 
current. 

Intersil also offers a 2-chip set: The ICL7675 and 
ICL7676 provide the necessary control circuitry for 
regulation of a single-ended, transformer-coupled, 
flyback-type switching supply. The chip set only oper- 
ates in this type of configuration, and internal trimming 
provides a regulated 5V output with a typical tolerance 
of 2% and a maximum tolerance of 5% under all condi- 
tions. Output duty cycle varies from 5 to 75%. Supply 
current at no load is less than 3 mA for both chips over 
the full temperature range. 
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Fig 2 shows a typical system application. The output 
of the ICL7675 primary-side controller drives the pow- 
er-MOSFET switch in the transformer primary. The 
switch turns off at a time corresponding to the falling 
edge of the internal system clock at a frequency of 50 
kHz. After the initial soft-start cycle, the switch turns 
on at a time corresponding to a pulse received from the 
ICL7676 secondary-side controller via a pulse trans- 
former. The secondary-side controller detects the 
power switch turn-off at the secondary of the trans- 
former and initiates a time-out sequence whose dura- 
tion is directly proportional to the output voltage. A 
pulse that occurs at the end of the time-out period feeds 
back through the pulse transformer to the primary-side 
controller, thereby completing the control loop. 

The high-voltage de output of the bridge rectifier 
supplies power to the primary-side controller via a 
resistor that feeds current to the on-chip zener diode, 
thus eliminating the need for a separate power supply. 
A resistor in series with the source terminal of the 
power MOSFET detects excessive current, forcing the 
primary-side controller into the soft-start mode. 


Current-mode control leads the pack 


Although voltage-mode control remains viable for 
regulating switching power supplies, current-mode 
control is becoming increasingly popular: Among its 
features are inherent pulse-by-pulse current limiting, 
direct control of the inductor current with minimum 
phase lag, easily applied output-current feed-forward 


Fig 2—The ICL7675/ICL7676 2-chip set from Intersil operates only 
in a single-ended, transformer-coupled flyback-mode. It provides a 
regulated 5V output with a typical tolerance of 2%. 
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Power-supply designers have an ever widen- 
ing array of regulator circuits from which 
to choose—including complete systems on a 


chip. 


to obtain fast correction of load transients, and the 
ability to parallel output power stages with equal 
current-sharing. Some chips are capable of either cur- 
rent-mode or voltage-mode control, providing more 
flexibility. 

Most current-mode control chips have been of the 
fixed-frequency type, turning on the power switch in 
response to a built-in clock signal. The Unitrode 
UC1842 and UC1846 Series, along with equivalent 
types from other suppliers, are representative of this 
type. 

The CS-3820/CS-321 from Cherry Semiconductor, 
however, provides three methods of current-mode con- 
trol: hysteresis, constant off-time, and fixed frequency 
with turn-on at clock time. Each of these methods 
senses the peak inductor current in a switching power 
supply; the hysteretic method senses both the peak 
current and the valley current. (For a more detailed 
description, see“Switching-regulator IC offers three 
methods of current-mode control,” EDN, June 25, 1987, 
pg 114.) 

The CS-320 has an output stage that is active high; 
the CS-321 is active low. Either IC is capable of 
operating at frequencies as high as 1 MHz. The high- 
current totem-pole output stages have rise and fall 
times of 30 nsec (typ), allowing you to drive power 
MOSFETs. A high-gain current-sense amplifier lets 
you interface with the newer MOSFETs that have a few 
of the internal cells of the device brought out to an 
external pin. 


Chip overcomes high-frequency limitations 


Many of the switching power supplies on the market 
still operate at frequencies under 100 kHz, but there is 
a definite trend to higher frequencies. The UC1825 
Series, a current-mode control IC from Unitrode, is 
specifically designed to overcome the high-frequency 
limitations inherent in most control ICs; it operates at 
1-MHz switching frequencies and higher. In fact, Uni- 
trode has a demonstration kit using the UC3825 in a 
50W push-pull de/de converter that operates at 1.5 
MHz. Accompanying the kit is a 20-pg manual that 
takes you step-by-step through the component-selec- 
tion and design process. 

You can configure the UC1825 chip for voltage-mode 
operation as well, and you can use it in a number of 
applications, including off-line, bridge, and flyback con- 
figurations. The chip contains an_ oscillator, 
undervoltage-lockout circuit, trimmed bandgap voltage 
reference, wideband error amplifier, PWM comparator 
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New techniques for voltage-mode control 
provide both pulse-width and pulse-interval 
modulation. 


and latch, toggle flip-flop, soft-start section, and com- 
parators for overcurrent sensing (Fig 3). The input to 
the PWM comparator goes to a separate pin so that you 
can connect it to either the timing capacitor for conven- 
tional designs or to a current-sensing network for 
current-mode control schemes. 

In normal operation, the oscillator runs at a fixed 
clock frequency and issues blanking pulses to terminate 
one period and begin the next. These pulses reset the 
PWM comparator while blanking the outputs off. Fol- 
lowing the blanking pulse, one output turns on until the 
ramp input exceeds the error-amplifier output voltage. 
This sets the PWM latch, which turns the output off 
and triggers the toggle flip-flop, selecting the other 
output for the next period. 

The functions in Fig 3 that set the 3825 apart from 
other circuits in terms of high-frequency capability are 
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SHUTDOWN 
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UNDERVOLTAGE 
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those indicated by darker lines. These speed-critical 
paths are the PWM comparator, the current-limiting 
comparator, the PWM latch and associated logic, and 
the output stage. Propagation delay is of paramount 
importance. In the 3825, the delay from either the ramp 
input or the current-limit sense-input to the output pins 
is typically 50 nsec. The speed-critical paths use a form 
of ECL and emitter-follower buffers to achieve the 
necessary speed. Complementing this fast logic are 
dual totem-pole output stages capable of driving a 
1000-pF load rail-to-rail in 30 nsec at a peak current to 
1.5A. 

(In addition to this dual-output chip, Unitrode also 
sells the UC3823, which offers the same high-frequency 
performance for single-ended forward or flyback con- 
verters. ) 

Silicon General, a pioneer in the development of 


“OUTPUT 
INHIBIT” 
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Fig 3—The UC3825 is suited to either current-mode or voltage-mode control. The chip, from Unitrode, is specifically designed for 
high-frequency operation: The darker lines indicate the speed-critical paths requiring special attention during the design process. 


98 


EDN July 9, 1987 


PWM control circuits, offers the SG1528, a device that 
you can use to provide all the control requirements for a 
single-ended, off-line switching power supply. Fig 4 
shows the SG1528 connected as a forward converter 
employing current-mode control. As an option, you can 
connect the IC to operate as a voltage-mode controller. 
In Fig 4, the low-power start-up section ensures that 
the IC consumes a minimum amount of current (<1 
mA) until the Vyy supply voltage reaches 16.5 to 18V. 
Thanks to this section, a high percentage of the current 
in the bleeder resistor from the high-voltage bus 
charges the start capacitor rather than supplying the 
PWM chip. As the start-capacitor voltage ramps up 
from OV, internal circuitry generates low, controlled 
currents that prevent the reference regulator from 
turning on; hold the soft-start capacitor in a discharged 
state; and force the output driver into the low state. 
When the supply voltage reaches the turn-on value of 
16.5 to 18V, the reference regulator turns on, providing 
operating bias to the rest of the circuit. The output 
driver then turns on, and the release of the soft-start 
capacitor allows a normal soft-start cycle. If Vin should 
fall to the drop-out value of 12 to 18V, the chip switches 


back to its micropower status by gating off the refer- 
ence, triggering the soft-start discharge circuit, and 
forcing the output driver to the low state. 

The SG1528 includes a “hiccup” feature that protects 
the power device against excessive current during cur- 
rent-limiting operation. This feature permits the pulse- 
width modulator to go into a low-frequency mode of 
current limiting under severe overload conditions in- 
stead of the normal pulse-by-pulse current limiting. In 
the low-frequency mode, the power transistor switches 
lower average currents and dissipates less power. When 
the hiccup threshold is greater than the maximum 
output of the error amplifier but less than the maximum 
positive swing of the current amplifier, the soft-start 
circuit turns on. If severe overload conditions persist, 
the SG1528 slowly oscillates through soft-start cycles 
until fault correction occurs. 

The voltage-error amplifier is a wideband op amp 
that uses standard feedback techniques to set the 
closed-loop gain and shape the frequency response. The 
current amplifier is a full-differential video amplifier 
that amplifies the voltage appearing across the sense 
resistor in series with the power-MOSFET source ter- 
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Fig 4—This circuit uses the SG1528, from Silicon General, connected as a current-mode-control forward converter, although you can also use 
this device as a voltage-mode controller. The chip has a low-current start-up section, a “hiccup” circuit to protect the power device against 
excessive current, a wideband error amplifier, and a full-differential current amplifier. 
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Overcoming the isolation barrier is an on- 
gong problem, but new chips are helping to 
provide a solution. 


minal. The symmetrical input stage is essential for good 
high-frequency common-mode noise rejection. 


A single chip provides all functions 


Linear Technology Corp of Milpitas, CA, sells switch- 
ing regulators that are more than just control circuits: 
They’re actually self-contained building blocks that you 
can operate in all standard switching applications, 
including buck, boost, flyback, forward, and inverting 
configurations. Capable of delivering 100W, the LT1070 
(5A) and LT1071 (2.5A) devices utilize current-mode 
switching techniques to provide line and load regula- 
tion. They each incorporate a high-efficiency power 
switch along with all oscillator, control, and protection 
features. The devices are available in either 5-pin TO-3 
or TO-220 power packages. 

In Fig 5, a functional block diagram of the LT1070, 
the output current directly controls the switch duty 
cycle. The output of a voltage-sensing error amplifier 
sets the current-trip level, thereby controlling the 
output voltage. This method has several advantages, 
including immediate response to input-voltage varia- 
tions, reduction of the 90° phase shift at mid frequen- 
cies in the energy-storage inductor, and pulse-by-pulse 
current limiting. A low-dropout regulator supplies 2.3V 
for all internal circuitry and allows the input voltage to 
vary from 3 to 60V with little change in device perfor- 
mance. 

The basic clock for all internal timing is a 40-kHz 
oscillator that turns on the output switch via the logic 
and driver circuits. A 1.2V bandgap reference connects 
to the positive input of the error amplifier. The negative 
input connects to an output-voltage-sensing pin. 

A second function of this feedback pin, when pulled 
low by an external resistor, is to program the LT1070 to 
disconnect the main error-amplifier output and connect 
the output of the flyback amplifier to the comparator 
input. The LT1070 then regulates the value of the 
flyback pulse with respect to the supply voltage. In a 
transformer-coupled flyback regulator, this pulse is 
directly proportional to the output voltage. Thus, by 
regulating the amplitude of the flyback pulse, you can 
regulate the output voltage with no direct connection 
between the input and output. A special internal delay 
network ignores the leakage-inductance spike at the 
leading edge of the flyback pulse to improve regulation. 

The signal developed at the comparator input con- 


nects externally to Vc. This pin has four functions: 


frequency compensation, current-limit adjustment, 
soft-start operation, and total regulator shutdown. 
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Fig 5—High-current operation is possible with the LT1070 (5A) and 
LT 1071 (2.5A) switching regulators from Linear Technology Corp. 
You can operate these devices in buck, boost, flyback, forward, and 
inverting switching configurations. 


During normal regulator operation, this pin sits at a 
voltage between 0.9 (low output current) and 2.0V 
(high output current). You can externally clamp this 
voltage to adjust the current limit. A capacitor-coupled 
external clamp provides the soft-start function. If you 
pull the Vc pin to ground through a diode, the switch 
duty cycle goes to zero, placing the LT1070 in an idle 
mode. Pulling the Vc pin below 0.15V causes total 
regulator shutdown, with only 50 A of supply current 
for shutdown circuitry bias. 


IC is meant for telecommunications 


A somewhat specialized current-mode controller is 
available from Motorola Semiconductor Products. The 
MC34129 allows remote digital telephones to derive 
their operating power directly from the twisted-pair 
cable used for data transmission. Although the device is 
primarily designed for telecommunications, you can 
also use it in many other converter applications. 

In Fig 6’s block diagram of the internal circuit 
functions, the timing components Ry and Cy determine 
the oscillator frequency. For noise-sensitive applica- 
tions, it may be desirable to synchronize one or more 
switching regulators to an external system clock, which 
you can do by applying the clock signal to the Syne/ 
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Inhibit input. You can also use this input to shut down 
the system by applying a de voltage that’s within the 
range of 2V to Vcc. 

The oscillator initiates the output-switch conduction. 
Conduction stops when the peak inductor current 
reaches a threshold level established by the output of 
the error amplifier or soft-start buffer. The error signal 
thus controls the peak inductor current on a cycle-by- 
cycle basis. Resistor Rg in series with the source 
terminal of output switch Q; converts the inductor 
current to a voltage. The error-amplifier output is in 
common with that of the soft-start buffer. These out- 
puts are open-collector (sink only) and are connected in 
an OR arrangement at the inverting input of the PWM 
comparator. 

In this arrangement, the amplifier that demands 


1.0 pA 
FAULT TIMER 


PWM 


COMPARATOR 
Csort-sTart 


SOFT-START 


lower peak inductor current dominates control of the 
loop. Soft-start operation is mandatory for stable start- 
up when power comes from a high source impedance 
such as the long twisted-pair cable found in telecommu- 
nications applications. This operation effectively re- 
moves the load from the output of the switching power 
supply at initial start-up. 

The MC34129 has a fault-timer circuit that prevents 
the unwanted occurrence of sustained operation during 
a lockout condition—a problem that frequently occurs 
with conventional switching control ICs operating from 
a high-impedance power source. If the required load 
power is greater than that available from the source, 
the input voltage will collapse, causing a lockout. The 
fault timer provides for automatic recovery by discharg- 
ing the soft-start capacitor and initiating a soft-start 
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Fig 6—The MC34129 is a specialized current-mode controller for telecommunications applications. The Motorola IC allows remote digital | 
telephone systems to derive their power directly from the high-impedance twisted-pair cable used for data transmission. 
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The dtrect control of the inductor current 
with minimum phase lag and inherent 
pulse-by-pulse current limiting are the 
main advantages of current-mode control. 


cycle. The power supply will then operate in a skip- 
cycle or hiccup mode until a reduction occurs in either 
the load power or source impedance. 

Furthermore, the MC34129 includes a start/run com- 
parator, which you can use in a bootstrap start-up 
circuit to improve system efficiency when operating 
from a high input voltage. An undervoltage-lockout 
comparator ensures that the circuit is fully functional 
before enabling the output stage and initiating the 
soft-start cycle; the single totem-pole output stage is 
designed to directly drive power MOSFETs. It is 
capable of +1A peak drive current and has a typical fall 
time of 30 nsec with a 500-pF load. The MC34129’s 
totem-pole stage differs from most circuits in that it 
uses an npn transistor for turn-on drive and a high- 
speed SCR for turn-off. The SCR design requires less 
average supply current than an all npn-transistor type. 

The main impetus behind resonant-mode control, as 
is true of voltage- and current-mode control, is the 
requirement for higher operating frequencies to reduce 
size and weight, particularly in military applications. 
Resonant-mode control ICs, however, use frequency 
modulation to provide regulation, in contrast to the 
others’ use of conventional PWM. The LD405 from 
_ Linear Technology Inc of Ontario, Canada, holds the 
pulse width constant and varies the frequency over an 
operating range set by a resistor and a capacitor. The 
chip can operate at frequencies to 1 MHz, and it can 
drive power MOSFETs in either single-ended or push- 
pull circuits. 

Included on-chip are peripheral functions such as 
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Fig 7—This circuit provides resonant-mode control of power sup- 


- plies, using frequency modulation, as opposed to pulse-width modu- 


lation, to achieve regulation. The Linear Technology Inc LD405’s 
protective features include a soft-start function, an undervoltage/ 
overvoltage lockout function, and an overload-shutdown function 
with delayed-restart capabilities. 


soft-start, undervoltage/overvoltage lockout, remote 
shutdown, and overload shutdown with delayed-restart 
capabilities (Fig 7). Opening the normally grounded 
SEO control pin (pin 10) puts the LD405 into single- 
ended operation, doubling the output frequency and 
allowing you to parallel the two outputs for increased 
drive capability. 

A capacitor from pin 11 to ground determines the 
minimum frequency of the VCO operating range, and a 
resistor from pin 14 to ground determines the maxi- 
mum frequency. A capacitor and resistor in parallel, 
connected from pin 9 to ground, set the constant pulse 
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width. The resistor’s value should be between 5 k and 
20 kQ); the capacitor’s minimum value should be 50 pF. 
A capacitor from pin 12 to ground provides controlled 
start-up from minimum-to-maximum frequency. With a 
capacitor value of 2.2 pF, this delay is approximately 20 
msec. 

To provide isolation, the VCO input (pin 18) works 
with an optocoupler feedback network from the secon- 
dary (output) side of the power supply. The chip in- 
cludes a 10-kQ pullup resistor at this pin, but you can 
connect a lower-value external resistor if required. Pin 
15 is the input to a window comparator that provides 
the undervoltage/overvoltage function. A higher or 
lower voltage than the specified threshold will shut the 
power supply down until the input voltage falls within 
the window again. At this point, the LD405 reverts to 
the soft-start mode. Pin 16 is the overload input; a 
voltage exceeding the specified threshold will cause the 
circuit to shut down and activate the overload restart- 
delay function. 

Normally you set the IC’s maximum frequency in the 
range of 300 kHz to 1000 kHz to obtain the benefits of 
high-frequency performance. The ratio of maximum 
frequency to minimum frequency is 75:1 (typ), with a 
floor of 10 kHz for the minimum frequency. An LC- 
tuned circuit in the primary side of the switching 
transformer resonates at a frequency somewhat higher 
than the maximum frequency selected. EDN 
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HARD-TO-FIND SIGNALS 
A SOURCE OF DELAY? 


Look at the Tek 2465A with a 17-bit 
Word Recognizer. It's an easy, eco- 
nomical scope option that makes 
the critical difference when you need 
to trigger on data to monitor digital 
system performance. Parallel bus 
information triggers your display, 
SO you Can view up to four chan- 
nels of real-time information. Add 
standard features such as 350 
MHz bandwidth, on-screen 
cursors, 500 ps/div time 
base and trigger level 
readout, and you have 
a scope made for 
solving tough 
problems in 
digital design! 


CUT 
IT OUT! 
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SCOPES CUT OUT FOR 
YOUR KIND OF WORK. 


You can tailor the 2465A for spe- 
cial needs. Or choose one of three 
multiple-option packages, the 2465A 
Special Editions. They are config- 
ured for specific application areas at 
a significant savings over the sepa- 
rately ordered options. 

The 2465A CT with Counter/ 
Timer/Trigger offers crystal- 
controlled timing accuracy plus the 
extra triggering power you need for 
digital systems. 

Frequency and period can be 
measured with counter accuracy 
from any vertical channel directly. Or 
set up the scope to measure time 
intervals such as pulse width, rise 
time and propagation delay. Then 
store instrument setups in nonvolatile 
memory—for easy access and auto- 
matic execution. 

Check Tek software develop- 
ment packages. [hey make it easy 
to generate automated and semi- 
automated test procedures, even 
without prior GPIB-programming 
experience. Use the simple, multi- 
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test programs. 
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IBM PC, XT" AT® and compatibles. 
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Integrated Circuits 


16-bit multiplying DAC 
is monotonic over MIL range 


The HS9372 multichip-hybrid D/A 
converter guarantees monotonicity 
to a resolution of 16 bits over the 
commercial or military temperature 
ranges. This multiplying DAC ac- 
cepts a serial input and dissipates 
only 50 mW max. 

The ensured monotonicity of the 
converter stems from a segmented 
decoding technique. In this method, 
the DAC divides the four MSBs into 
15 equal-weight switches instead of 
the usual four binary-weighted 
switches. This configuration re- 
duces linearity errors and output- 
amplifier (external) offset errors by 
a factor of eight. A traditional R-2R 
network provides the remaining 12 
bits. 

According to the manufacturer, 
the DAC contains a semicustom gate 
array that minimizes digital feed- 
through (capacitive coupling of the 
input’s transitions to the output). 
The hybrid contains decoupling ca- 
pacitors to reduce the effects of 


16-BiT SHIFT REGISTER 


power-supply perturbations. Data 
loads serially into a shift register. 
The 16-bit word then loads into a 
latch prior to its conversion to an 
analog output. A clear input allows 
you to set the DAC’s latch asynchro- 
nously to either all zeros or a one 
(the MSB) and all zeros. 
Specifications for the converter 
include +0.003% (+1 LSB at 15 
bits) max integral nonlinearity over 


16-BIT MDAC 


the full temperature range and 
+0.0015% or +0.0038% max differen- 
tial nonlinearity, depending on the 
grade. Housed in a 24-pin plastic or 
ceramic DIP, the HS9372 costs from 
$48 to $150 (100). 

Hybrid Systems Corp, 22 Linnell 
Circle, Billerica, MA 01821. Phone 
(617) 667-8700. 

Circle No 607 


Voice-compression chip doubles capacity 
of 64k-bps full-duplex telephone links 


The DS2167 combines a digital sig- 
nal processor (DSP) with an algo- 
rithm known as Adaptive Differen- 
tial Pulse Code Modulation 
(ADPCM) on a single chip. The re- 
sult is a voice-transmission rate of 
32k bps, which effectively doubles 
the capacity of 64k-bps full-duplex 
telephone links. 

The ADPCM algorithm allows the 
DS2167 to conform to the latest 
CCITT standards while dividing the 
bit rate for standard speech trans- 
mission. The algorithm was devel- 
oped by CCITT and enhanced by 
T1Y1 (a North American standards 
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body) to facilitate full-duplex com- 
pression and expansion of a voice 
channel. 

In T1 networks, the DS2167 dou- 
bles the transmission capability of 
existing equipment without any 
need for extensive modification. 
Thus, you can expand your 24-voice- 
channel T1 line to accommodate 48 
channels by splicing one DS2167 
chip per voice channel into each end 
of the T1 line. 

You can also use this chip to inte- 
grate voice and data services. The 
DS2167 offers transmission capabili- 
ties that are similar to the Inte- 


grated Services Digital Network 
(ISDN), because the reduced voice- 
transmission bandwidth lets you 
combine voice and data transmission 
on a single line. Such a voice-com- 
pression function previously re- 
quired an entire pe board of elec- 
tronics. The 24-pin CMOS IC 
consumes less than 150 mW and 
costs $39 (1000). 

Dallas Semiconductor Inc, 4350 
Beltwood Parkway, Dallas, TX 
75234. Phone (214) 450-0446. 

Circle No 613 
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DSP family supports real-time processing 
at throughput rates to 20M samples /sec 


The MA7100 Signal Stream DSP 
chips handle 10-bit data at through- 
put rates as high as 20M samples/ 
sec, allowing you to build a DSP 
system with a dynamic range of 60 
dB and a bandwidth of 10 MHz. 

The family includes both algo- 
rithm-specific DSP ICs for linear 
and nonlinear filtering, and support 
ICs that allow you to combine de- 
vices to produce more complex DSP 
functions. The algorithm-specific 
DSP ICs comprise the MA7180 1- or 
2-dimensional convolver and the 
MA7190 rank-order filter. The sup- 
port devices include the MA7188 
cascade ALU and the MA7186 video 
line buffer. 

The MA7180 convolver performs 
a 2-dimensional convolution (sum of 
coefficient/data product pairs) on a 
3x8 array of 10-bit data values with 
8-bit coefficients, producing a 22-bit 
result. 

By adding one or more MA7186 
video line buffers, you can perform 
2-dimensional convolutions in real 
time, while a video image is being 


scanned. Each MA7186 can store 
two 64-, 128-, 256-, or 512-pixel scan 
lines or one 1024-pixel scan line. To 
implement functions that require 
nonlinear filters—functions such as 
spot-noise removal or background- 
level estimation—you can use the 
MA7190 rank-order filter. 

The MA7180, MA7190, and 
MA7188 are available in 68-pin lead- 
less chip carriers or pin-grid arrays; 
the MA7186 is available in a 48-pin 
DIP or leadless chip carrier. Pricing 


A _ a 
for the parts is approximately £200 
for the MA7180, £150 for the 
MA7190, £50 for the MA7188, and 
£40 (1000) for the MA7186. 

Marconi Electronic Devices Ltd, 
IC Div, Doddington Rd, Lincoln’ 
LN6 3LF, UK. Phone (0522) 
688121. TLX 56380. 
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Marconi Electronic Devices Inc, 
45 Davids Dr, Hauppauge, NY 
11788. Phone (516) 231-7710. 
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2kxX8- and 4kxX<8-bit CMOS EEPROMs 


feature 35-nsec 


The 38C16 and 38C32 2k x8-bit and 
4kx8-bit high-speed CMOS 
EKEPROMs operate from one 5V 
supply. The chips’ maximum ad- 
dress-access time is 35 nsec, and 
their chip-enable and output-enable 
times are both 20 nsec. 

To write data to one of these 
devices, you use the EEPROM as 
you would any RAM. The internal 
address and data latches latch the 
inputs during the high-speed por- 
tion of the process. The internal 
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max access time 


circuitry of the 38C16/32 keeps the 
address and data stable for the re- 
quired 5 msec. 

The EEPROM family also in- 
cludes the 36C16 and 36C32, which 
can replace bipolar PROMs. These 
devices also have a 35-nsec maxi- 
mum address-access time, but they 
don’t have the on-chip latches for 
use during writing. 

The endurance specification for 
the 38C16/32 and 36C16/32 states 
that a maximum of 1% of the devices 


will fail before reaching 10,000 cy- 
cles. 

OEM quantities will be available 
by the fourth quarter of 1987. The 
38C16 and 38C32 cost $27 and $38, 
respectively; the 36C16 and 36C32 
cost $18 and $30 (100). 

Seeq Technology Inc, 1849 For- 
tune Dr, San Jose, CA 95131. 
Phone (408) 432-9550. TWX 910- 
338-2313. 
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Magnesys Solid-state Memory Subsystems: 


Shock. Vibration. Dust. High 
and low temperatures. 

Disk drives can’t take the kind 
of abuse found on plant floors 
and other rugged environments. 

But Magnesys solid-state 
memory subsystems can. 

These bubble memories 
stand up to rough environments 
because they’re non-mechanical 
and non-volatile. And they don't 
need batteries. 

Until Magnesys, there were 
only two ways to get bubble 
memory subsystems: Build one 
yourself from a kit and a 290-page 


*Multibus is a registered trademark of Intel Corp. 
VMEbus is a trademark of Motorola, Inc. 


EDN July 9, 1987 


heey 


instructional manual. Or pay 
the high price to have a systems 
integrator do it for you. 

We fabricate our own bubble 
memories and subsystems right 
here in America. For a price 
roughly half what you'd pay for 
any comparable system. 

Each subsystem has a 360K 
or 720K byte data cartridge. ¢ 
And a3” or 51%" half-height 
electronic drive with embedd- 
ed SCSI. Plug-and-play host 
adapters are available for 
the PC bus, STD-bus, 

Multibus* and VMEbus.” 
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For reliable data storage 
at an affordable price, there’s 
nothing like Magnesys solid-state 
memory subsystems. 

Find out for yourself by 
giving us a call. (408) 988-1881. 
Ask for Fern Maier. 
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Semicustom linear arrays feature 
high-frequency vertical pnp transistors 


Because they incorporate vertical 
pnp transistors, the ALA semi- 
custom linear arrays offer better 
high-frequency performance and 
faster speeds than similar arrays 
that have lateral pnp transistors. At 
present, the ALA family has three 
members, which consist of uncom- 
mitted vertical npn and pnp transis- 
tors, MOS capacitors, and diffused 
and/or ion-implanted resistors. All 
the inputs and outputs have ESD 
protection. 

The ALA200 UHF (12V) array 
provides an fr of 4 GHz for the npn 
transistors and 2.5 GHz for the pnp 
transistors. The chip is divid- 
ed into 12 modules, which are 
organized symmetrically, and con- 
tains 133 npn transistors: 85 pnp 
transistors, 982 boron-implanted re- 
sistors, and 22 capacitors. Capacitor 
values of all but two are program- 
mable from 1 to 5 pF. 

The ALA300/301 have a 90V 


breakdown capability. The 1-module 
version (300) consists of 18 vertical 
npn and 15 vertical pnp transistors, 
three 6-pF capacitors, and 108 resis- 
tors located in 1k diffused and 10k 
ion-implanted resistor banks. The 
301 model has four times the num- 
ber of components as the ALA300 
but is otherwise identical. The typi- 
cal fy is 350 MHz for the npn transis- 
tors and 300 MHz for the pnp tran- 
sistors. 

The general-purpose ALA400 has 
a 30V breakdown voltage. Its typi- 
cal fy is 350 MHz for the npn transis- 


Monolithic 16-bit ADC has 
no missing codes to 50 kHz 


The CS5016 CMOS A/D converter 
provides a true 16-bit digital repre- 


sentation of a bipolar or unipolar 


analog signal in 16 psec at sampling 
rates reaching 50 kHz. The convert- 
er also features a self-calibration 
circuit that ensures maximum non- 
linearity of +0.001% of full-scale 
range over the temperature range. 
It specs no missing codes at 16 bits. 
Offset and full-scale errors are +% 
LSB max, so you don’t need to per- 
form any manual calibration. 

You can configure, control, and 
monitor the CS5016 via its on-chip 
wP interface, or you can operate the 
chip independently of intelligent 
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control. An input track/hold func- 
tion that’s inherent in the device’s 
sampling architecture acquires an 
analog signal within 4 psec after 
each conversion, so the converter 
provides throughput rates as high 
as 50 kHz. 

The converter uses the succes- 
sive-approximation technique. The 
conversion consists of manipulating 
the free plates of the capacitor array 
to either Vrrr or AGND, so as to 
arrive at a binary fraction of capaci- 
tance that represents the convert- 
er’s digital output. 

A 14-bit version of the chip, the 
CS5014, specs maximum nonlineari- 


tors, 300 MHz for the pnp transis- 
tors. Its 100 npn transistors include 
four power types capable of han- 
dling >70 mA. The array also has 
100 pnp transistors. The resistor 
complement includes 272 diffused 
and 384 ion-implanted types. 

Nonrecurring engineering (NRE) 
charges vary from $10,000 to 
$30,000. ALA200, $14.35; ALA300, 
$1.40; ALA301, $4.65; ALA400, 
$2.15. In 16-pin DIPs, the chips cost 
$17.10, $2.20, $5.95, and $3.05, re- 
spectively (all 10,000). Delivery of 
prototypes, four to eight weeks. 
Production lead-time after the sam- 
ple approval, six to eight weeks. 

AT&T Technologies, 555 Union 
Blvd, Dept 50AL203140, Allen- 
town, PA 18103. Phone (800) 372- 
2447. 

Circle No 628 


ty of +0.008% of full-scale range, 
over temperature, at throughput 
rates to 50 kHz. The CS5014 main- 
tains offset and full-scale errors 
within +% LSB (max). The CS5014 
and CS5016 both come in versions 
specified for use over 0 to 70°C, —40 
to +85°C, and —55 to +125°C. The 
CS5014, from $45; the CS5016, from 
$69 (100). 

Crystal Semiconductor Corp, 
Box 17847, Austin, TX 78760. 
Phone (512) 445-7222. TWX 910- 
874-1352. 

Circle No 609 
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MORE POWER 


The combined strength of GE/RCA puts all 
the MOSFETs you need at your fingertips. 


Here’s why the combination of GE and RCA 
is good news for users of power MOSFETs: 

Dropping in on IRF. 

Our IRF types are pin-for-pin compatible 
drop-in replacements for IRF Hexfets.* Available 
from 60V to 500V, with current capacity from 2 to 
20 amps, they’re ready for fast delivery at very 
competitive prices. 

Better-than-equivalent proprietary parts. 

Using our own CAD program, we've optimized 
the performance of power MOSFETs. And we've 
made substantial investments in automated 


“Hexfet is a trademark of International Rectifier. 


manufacturing, 100% cassette-to-cassette wafer 
handling and laser alignment. The result is very 
high packing density (for lower cost), high qual- 
ity, tested ruggedness and reliability. 

Rugged MOSFETs. : 

Our rugged MOSFETs have specified avalanche 
energy ratings. They can be used as drop-in 


replacements for industry standard IRF types to add 


a new dimension of reliability to your systems. 
Logic-Level MOSFETs. 
We pioneered the Logic-Level MOSFET 
(L?FET), enabling you to direct drive from High- 


Speed CMOS, NMOS, or TTL logic, with no sacri- 
fice in speed, Rpson) , current-handling capabil- 
ity or reliability. From 50V to 200V, 1 to 15 amps. 

IGTs and COMFETSs. 

We invented Conductivity Modulated FETs 
(both COMFETs and IGTs). Together, they’re the 
industry's broadest line of devices that combine 
the reduced drive circuitry of MOSFETs with the 
low conduction losses and low prices of bipolars. 

And new high-speed COMFET devices with a 
rated fall time of only ‘2 usec offer significant cost 
and performance advantages over all other power 
devices for many applications in the 200-500 
— volt/1-20 amp range. | 

All this and High-Rel, too. 

Long aleader in High-Rel devices, we've 
brought that expertise to Power MOSFETs. 

We have the industry’s broadest line of QPL- 


approved n-channel, p-channel and L?FETs. Plus 
dozens of High-Rel versions of IRF JEDEC types 
and GE/RCA JEDEC types. We also offer Added 
Value Screening for MOSFET devices not yet 
covered by military specs. 

Plug into the source. 

Our MOSFETs come in a wide range of pack- 
ages, including: Hexdip, TO-202AB, TO-204AA 
& AE, TO-205AF, TO-218, TO-220AB, TO-237, 
TO-247, TO-251 and leadless chip carriers. And 
we have an experienced staff of technical and 
applications specialists. 

Call toll-free 800-443-7364, extension 16. 

Or contact 
your local 

GE/RCA 

sales office LUE ge 
or distributor. 


Call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (02) 826-6747. 
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wP-compatible A/D converter 
suits remote-sensing applications 


The ZN503 and ZN504 monolithic 
10-bit successive approximation A/D 
converters feature parallel and seri- 
al 3-state outputs. The serial output 
suits the devices for use in remote 
sensing applications by reducing 
wiring requirements. You can con- 
figure the device’s TTL/CMOS-com- 
patible parallel interface for 8- or 
16-bit operation. Only two external 
components are required for opera- 
tion, and the converter needs no 
trimming. 

The ZN503 operates over the mili- 
tary temperature range (—55d to 
+125 °C) and has a linearity specifi- 
cation of +0.5 LSB; the ZN504, 
available for operation over the com- 
mercial temperature range (0 to 70 


+1 LSB. For both devices, the max- 
imum differential nonlinearity is 
+0.5 LSB, the maximum dc offset is 
+2 LSB, and the typical gain error 
is +4 LSB. The devices have an 
on-chip 2.5V precision voltage refer- 


ence, and are pin-programmable to 
provide input ranges of 0 to 2.5V, 0 
to 5V, or —2.5 to +2.5V. Maximum 
conversion time is 20 psec. 

Housed in a 28-pin ceramic DIP, 
the ZN508 costs £22.27 (100). The 
ZN504 is available in a 28-pin ce- 
ramic or plastic DIP, priced at 
£14.18 and £9.45 (100), respectively. 

Ferranti Electronics Ltd, Fields 
New Rd, Chadderton, Oldham, 
Lancashire OL9 8NP, UK. Phone 
061-624 0515. TLX 668038. 

Circle No 624 

Ferranti Electric Inc, 87 Modu- 
lar Ave, Commack, NY 11725. 
Phone (516) 543-0200. TLX 
6852104. 
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Single-chip frequency synthesizer 
suits mobile-radio applications 


Featuring a typical current con- 
sumption of 1.5 mA, the TDD1742T 
single-chip frequency synthesizer is 
suited for use in portable, multi- 
channel VHF and UHF radio trans- 
ceivers. The single IC includes pro- 
grammable dividers for both 
reference and VCO frequencies, 
phase comparators, and a switch- 
able phase modulator. The synthe- 
sizer meets all the requirements of 
the Amps (Advanced mobile phone 
system) and Tacs (Total access com- 
munication system) 900-MHz cellu- 
lar-radio standards. 

Driven by a crystal or external 
frequency source in the range 1 to 9 
MHz, the programmable reference 
divider produces division ratios be- 
tween 240 and 4820 to provide all 
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the required VHF and UHF chan- 
nel spacings. The VCO output divid- 
er accepts input frequencies as high 
as 8.5 MHz and incorporates feed- 
back to control an external pre- 
scaler. 

The output from the synthesizer’s 
digital phase comparator provides 
fast initial locking of the VCO dur- 
ing channel switching. For example, 
the synthesizer can achieve a chan- 
nel-switching speed of 8 msec for a 
channel width of 25 kHz. After the 
initial locking, a high-gain analog 
phase comparator takes over from 
the digital phase comparator to en- 
sure low-noise output levels. The 
analog comparator also produces an 
out-of-lock signal that you can use 
for muting purposes. 


You can program the TDD1742T 
from a microprocessor or microcon- 
troller. Or you can make the synthe- 
sizer automatically fetch its pro- 
gramming information from an 
external 4-bit-wide PROM. The 
TDD1742T operates from a 7 to 10V 
supply voltage and is housed in a 
28-pin surface-mount plastic minia- 
ture DIP. The low-volume price for 
the part is around $20. 

Philips Elcoma Division, Box 
523 5600 AM Eindhoven, The Neth- 
erlands. Phone (040) 757005. TLX 
51573. 

Circle No 620 

Signetics Corp, 811 E Arques 
Ave, Sunnyvale, CA 94088. Phone 
(408) 991-4571. 
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"The World’s Most 
Accurate Monolithic 


Only DAC700 Series 
D/A Converters 
Guarantee 15-Bit 
Accuracy and 16-Bit 
Resolution. 


Now you can minimize output 
errors in your data conversion 
systems at minimum cost. Eight 
new D/A converters bound your 
integral linearity errors within 
+0.0015% FSR max. And they’re 
easy to use, with precision 
reference, Vout amp, laser- 
trimmed resistors and switches 
on a single chip. You get 
performance better than most 
hybrids, plus the low cost and 


REFERENCE 
CIRCUIT 


higher reliability of monolithic 
designs. How can you miss with 
these features? 


@ Low gain drift, +10ppm/°C max 


@ 15-bit monotonicity over the 
0/+70°C and —25/+85°C 
specified temp ranges 

@ Choice of +1mA, 0 to —2mA, 
+10V, 0 to +10V output ranges 

e Packaged in 24-pin ceramic 
DIPs 


40 More Low Cost, Complete 
DAC Solutions 


The complete DAC700-703 
family gives you the industry’s 
largest selection of 16-bit digital- 
to-analog solutions, including 14- 
bit monotonicity over temp; 
choice of commercial, industrial, 
and military temperature ranges; 
special environmental screening; 
plastic and ceramic DIPs or 
ceramic LCC packaging; V or | 
models; +0.003% FSR max 
linearity error. 


Performance, selection, 
economy, innovation—that’s the 
DAC700 family from Burr-Brown. 


Ask your sales representative for 
complete details, or contact 
Burr-Brown, PO. Box 11400, 
Tucson, AZ 85734. 602-746-1111. 


CIRCLE NO 86 
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Improving Data Conversion 
Productivity 
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Vector signal-processor suits 
cost-sensitive applications 


The ZR34161-10 (or VSP-10) vector 
signal-processor is a low-cost ($155) 
version of the VSP-20 DSP chip. It 
can perform a 1024-point complex- 
integer FFT in 4.8 msec, which rep- 
resents real-time processing for a 
system operating with a sample rate 
as high as 200k samples/sec. It can 
perform the same calculation, using 
block floating-point arithmetic, in 
6.6 msec. 

Using fixed-point arithmetic, the 
results of the ALU are scaled (di- 
vided by two) at the end of each 
FFT pass. This division eliminates 
the possibility of overflow during 
the addition required for the FFT 
butterfly. With block floating-point 
arithmetic, the results of ALU oper- 


ations at the end of each FFT pass 
are scaled only if an overflow has 
occurred. This way the block float- 
ing-point operation retains the pre- 
cision of the input signal during 
computations by not performing 
right-shifts because it performs 
right-shifts only when an overflow 


Multiplier and ALU chip set 
executes 100 MIPS 


The B3110/B3120 floating-point chip 
set executes 60M nonpipelined, 
64-bit floating-point operations per 
second. The set consists of a multi- 
plier and an arithmetic logic unit 
(ALU), and it supports both the 
IEEE-754 and the DEC F and G 
floating-point formats. 

The multiplier performs single- 
precision (32-bit) or double-preci- 
sion (64-bit) floating-point multipli- 
cation, division, square-root 
calculation, or 32X32-bit integer 
multiplication in a single cycle. Its 
division and square-root instruc- 
tions don’t require external seed or 
lookup-table storage. The chip ac- 
complishes single-precision multipli- 
cation in 35 nsec and double-preci- 
sion multiplication in 45 nsec. It 
calculates square roots in as little as 
170 nsec (single precision) or 325 
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nsec (double precision). Its worst- 
case division times are 105 nsec and 
180 nsec for single and double preci- 
sion, respectively. 

The ALU’s instruction repertoire 
includes add, subtract, integer 
shift, rotate, and arithmetic or 
Boolean operations on 32- or 64-bit 
integers in a single cycle. It exe- 
cutes integer operations in 10 nsec 
and floating-point operations in 25 
nsec. The multiplier and the ALU 
incorporate 63,000 and 65,000 tran- 
sistors, respectively. 

The chip set uses a flow-through 
architecture instead of a pipelined 
approach. One disadvantage of pipe- 
lining is that it requires multiple 
cycles in order to generate results. 
Another problem is that the control- 
ling software must manage the pipe- 
line stages. The flow-through archi- 


occurs. Block floating-point arith- 
metic allows the vector signal-proc- 
essor to process signals having an 
extremely wide dynamic range. 

Specific DSP algorithms, such as 
FFT and digital filtering, are em- 
bedded in the processor as high- 
level functions. 

Two IBM PC-compatible evalua- 
tion boards are also available: The 
VSPX contains a VSP-10 and costs 
$1000 (1000). The VSPE incorpo- 
rates a VSP-20 and costs $1800. The 
VSP-10 itself is $155; an assembler 
for the chip lists at $250. 

Zoran Corp, 3450 Central Ex- 
pressway, Santa Clara, CA 95051. 
Phone (408) 720-0444. 
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tecture skirts these problems by 
completing every operation in a sin- 
gle cycle. 

The chip set incorporates error- 
checking features, which include 
parity generation and checking 
against data ports. Scan paths are 
also provided on all registers. 

The B3110 floating-point multipli- 
er and B3120 ALU are compatible 
with 1OKH ECL parts; they cost 
$640. The B2110 and B2120 are the 
TTL versions of the multiplier and 
ALU and sell for $490. 

Bipolar Integrated Technology, 
1050 NW Compton Dr, Beaverton, 
OR 97006. Phone (503) 629-5490. 
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“EDN NEWS PROVIDED AN 
OVERWHELMING RESPONSE OF 
HIGH-QUALITY LEADS FOR OUR 
MICRO PEDESTAL ENCLOSURE.” 


Barry Holman 
Sales Manager 
Everest Electronic Equipment, Inc. 


‘‘As a result of a full-page, four-color ad we ran 
in EDN News, interest in our product has increased 
substantially,’’ says Barry Holman, sales manager at 
Everest Electronic Equipment, Inc., a manufacturer 
of enclosures. “Sales are climbing steadily by roughly 
45%, and we have found new market segments for 
our products, such as publishers 
of automotive parts manuals.” 


nie 


“Everest has a reputation for 
high-quality enclosure pro- 
ducts,’’ says Holman, “‘and 
EDN News has brought us 
more than 170 high-quality 
leads. We consider the 
association a tremendous 
success!” 


Advertising in EDN News works for 
Everest Electronic Equipment. It can work for you. 


EDIN 
NEWS 


Where Advertising Works 


Philips- 
realizing the potential 
of DSP. : 


Argentina: Buenos Aires, Tel. (01) 541-7141 to 7747. Australia: Artarmon, Tel. (02) 439 3322. Austria: Wien, Tel. (0222) 629111-0. Belgium: Bruxelles, Tel. (02) 242 7400. 
Brazil: Sao Paulo, Tel. (011) 211-2600. Canada: Philips Scarborough, Tel. (416) 292-5161/Signetics Etobicoke, Tel. (416) 626-6676. Chile: Santiago, Tel. (02) 773816. Colombia: 
Bogota, Tel. (01) 2497624. Denmark: Copenhagen, Tel. (01) 541133. Finland: Helsinki, Tel. (90)17271. France: Paris, Tel. (01) 43388000. Germany: (Fed. Republic): 
Hamburg, Tel. (040) 3296-0. Greece: Tavros, Tel. (01) 4894339. Hong Kong: Kwai Chung, Tel. (0) 24 51 21. India: Bombay, Tel. (022) 4930311/4930590. Indonesia: Jakarta, Tel. 
(021) 51 7995. Ireland: Dublin, Tel. (01) 69 33 55. Italy: Milano, Tel. (02) 67521. Japan: Nihon Philips Tokyo, Tel. (03) 448-5611/Signetics Tokyo, Tel. (03) 230-1521. Korea 
(Republic of): Seoul, Tel. (02) 794-5011. Malaysia: 11700 Pulau Pinang, Tel. (04) 870044. Mexico: Toluca, Tel. 91 (721) 613-00. Netherlands: Eindhoven, Tel. (040) 78 37 49. 
New Zealand: Auckland, Tel. (09) 605-914. Norway: Oslo, Tel. 68 02 00. Peru: Lima, Tel. (014) 326070. Philippines: Makati-Rizal, Tel. (02) 86-89-51 to 59. Portugal: Lisboa, 
Tel. (019) 68 31 21. Singapore: Singapore, Tel. 35 02 000. South Africa: Johannesburg 2001, Tel. (011) 402-4600/07. Spain: Barcelona, Tel. (93) 301 6312. Sweden: Stockholm, 
Tel. 08/7821000. Switzerland: Zurich, Tel. 01-488 22 11. Taiwan: Taipei, Tel. (02) 7120500. Thailand: Bangkok, Tel. (02) 233-6330-9. Turkey: Istanbul, Tel. (01) 1435910. 
United Kingdom: London, Tel. 01-580 6633. United States: Sunnyvale, California, Tel. (408) 991-2000. Uruguay: Montevideo, Tel. (02) 985395. Venezuela: Caracas, Tel. 
(02) 239 39 31. For countries not listed contact Eindhoven, Tlx: 35000 phtc/nl jevmf. 
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The power necessary for your digital 
signal processing application just 
arrived from Philips. Sheer 
throughput that 

makes short 

work of 


the 
“” complex 

algorithms 
required for 
real-time tele- 
coms, speech, Image 
and industrial signal- 
processing applications. 

Throughput power that 
stems from highly parallel 

architecture. The DSPs in Philips’ | 
new SP50 Family can perform up to six 
operations every 125 nano second Clock 
cycle, processing signals at up to 48 million 
operations per second. 

But computational power only holds the key 
to starting a DSP project. Solid partnership with 
your supplier is necessary to bring the design 
cycle to a successful conclusion. Designing with 
DSP needs in-depth support: a complete set of 
design tools, backed by expert engineering 
advice, and long-term commitment. That's all part 
of Philips’ business philosophy, andin DSP It’s 
already led to a track record of dozens of projects, 
and literally millions of ICs. 

_ Tofind out more about SP50 DSP technology, 
clip the coupon below: 
SP50 Family single-chip programmable DSPs: 
e CMOS, Harvard architecture two (16-bit data-buses) 
e 16 x 16 — 40-bit multiplier/accumulator with barrel-shifter 
® separate 2-operand/31-operation ALU 
@ 3-port/15-register scratchpad file 
@ three address computation units 
® two Serial input channels 
® two Serial output channels 
® one or two 16-bit parallel data ports:— 16, or 16 and 9-bit addressing 
® maskable interrupt 
® instruction repeat mechanism 


® instruction and coefficient ROM (PCB5010) and ROMless (PCB5011) 
versions 


Development support: 

e@ Cross-assembler 

® screen-oriented simulator with ILS interfaces 

® extensive source-code-accessible library of filters FFTs etc. 

@ stand-alone real-time emulator 

® application notes 

Application highlights: 

e Fast filter and FFT kernels with amazingly little overhead for 
initialization and I/O 

® easy multi-DSP implementation via flexible I/O capabilities 

® combined DSP and controller use by means of separate ALU 


Please send me full details of Philips DSPs 


| Name 

| Position/file 
Company 

| Address 


| =. _. Postcode 


Country 
| EDN 070987 


Philips Electronic Components and Matenials Division, 
Building BA, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtc/nl 


PHILIPS 


The name is Philips. 
The product is DSP. 
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THE FASTEST ASIC. 1.2 ») HCMOS 


France| Australia Austria Benelux Brazil Far East W. Germany Italy Japan Korea New Zealand South East Asia 
PARIS VELIZY SYDNEY WIEN BRUXELLES SAO PAULO HONG KONG MUNCHEN MILANO TOKYO SEOUL PENROSE AUCKLAND SINGAPORE 
Tel. (1) 39.46.97.19. Tel. 27.13.18. Tel. (222) 94.62.82. Tel. (2) 648.64.85. Tel. (5511) 42.47.22. Tel. (3) 721.96.82. Tel. (089) 78.790. Tel. (2) 699.41. Tel. (3) 264.63.48. ‘Tel. 854.1362/4. Tal. (9) 592.453. Tel. (65) 295.31.24 


).6 NS/GATE WE DELIVER. FAST. 


Not only is THOMSON SEMICONDUCTEURS 
offering the fastest HCMOS Gate Arrays available 
for current delivery but also the most impressive 
ASIC range in the world. HCMOS 2/2 ml digital 
gate arrays — 1.2 (gate) /2 ml digital gate arrays - 2/2 
ml digital std cells - 4.5/1 ml mixed analog/digital 
std cells - 4.5/1 ml “gate arrays” switched capacitor 
filters. BIPOLAR linear arrays - mixed linear/ 
digital arrays - digital ECL arrays. To reinforce our 
leadership we are pleased to announce the intro- 
duction - mid 87 - of our unique new family: The 
1.2 uy Sea of Gates which will extend ASIC array 
complexity from 10,000 up to 130,000 gates. The 
1.2 up HCMOS process completes the THOMSON 
SEMICONDUCTEURS ASIC line based on Gate 
Arrays, cell-based products, full-custom circuits 
and silicon foundry capabilities. In addition, later 
this year THOMSON SEMICONDUCTEURS will 
offer system integration solutions with its 1.2 p 
standard cells which provide megacell, compiled 
cells, memories and core processors in its library. 
However THOMSON SEMICONDUCTEURS 
gives you more than a wide range of ASIC options. 
It gives you the support of working with a winning 
team. From the original concept for anew circuit to 
final delivery ofthe prototypes, THOMSON SEMI- 
CONDUCTEURS’ ASIC team can help you at 
every stage of your project: from the earliest stage 
of the design (system partitioning) up to its final 
completion through a worldwide network of design 
centers. Because our teams are determined to help 
you succeed, they are constantly working with our 
research and development people to go further, fas- 
ter. However absolute performance is not enough. 
Customer service is a commitment at THOMSON 
SEMICONDUCTEURS: Fast design turnaround 
time, fast prototyping (E. Beam), prototypes right, 
first time. Price, quality and ontime delivery. 
That’s what our winning spirit means for you. 


THOMSON 


RAMAN ARRAN 
SAAS 


. oe 


SAAAAAAAAAAgggqgqgqoexggqoqgqgqoegx_¢q»gqgqqqqqxqqqxq_»_qqqw¢#Q ey 


THE WINNING SPIRIT. 


THOMSON SEMICONDUCTEURS - 43, avenue de I’Europe - 
78140 VELIZY - FRANCE - Tél. (33-1) 39 46 9719 


CIRCLE NO 56 


pain Sweden Switzerland Taiwan United Kingdom and Ireland U.S.A. 
AADRID STOCKHOLM LIEBEFELD/BERN _—TAIPEI BASINGSTOKE DALLAS 
al. (1) 405.16.15. Tel. (08) 63.50.60. ‘Tel. (31) 59.22.22. Tel. 02.716.5373/5. Tel. (256) 29.155. Tel. (214) 466.60.00. 
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POLARIS EXPANSION Illust. P. Varlet 


Integrated Circuits 


20-nsec cache RAM features 
on-chip comparator 


Eliminating any need for an exter- 
nal comparator’ circuit, the 
MK41H80 Tagram, a 4k x4-bit stat- 
ic RAM, is suitable for use in cache- 
tag applications. The chip contains a 
4-bit comparator that compares 
RAM contents to current input data 
in as little as 12 nsec. 

The MK41H80 compares the con- 
tents of addressed RAM locations to 
current data inputs. An output of 
logical one on the chip’s Match pin 
indicates that the input data and the 
RAM contents match. You can con- 
nect the Match pins of several Tag- 
rams to provide Enable or Acknowl- 
edge signals to a data cache or wP. 

The part’s Flash Clear feature 


lets you clear all RAM bits to logical 
zero in 40 nsec or less. The Tagram 
also gives you full-speed read access 
to the RAM’s contents, thus reduc- 
ing the possibility that the Tagram 


will induce delays in circuits con- 
trolled by high-speed pPs. 

You can order the Tagram with an 
address- and match-access time as 
low as 20 nsec. Other versions spec 
25- and 35-nsec access times. The 
Tagram operates from a single 5V 
power supply. Its inputs and out- 
puts are TTL compatible and are 
protected against static discharge. 
Available in a 22-pin, 300-mil plastic 
or ceramic DIP, the Tagram ranges 
in price from $10.19 to $22.50 (100). 

Thomson Components-Mostek 
Corp, 1310 Electronics Dr, Carroll- 
ton, TX 75006. Phone (214) 466- 
6000. TLX 730643. 

Circle No 612 


Parallel /serial FIFO memory includes 
support circuits to ease buffer design 


To create its IDT72103 and 
IDT72104 CMOS parallel/serial 
FIFO memories, the vendor has 
placed much of the necessary sup- 
port circuitry—including shift reg- 
isters and control logic—on chip. 
You can use both devices in parallel- 
to-parallel, parallel-to-serial, serial- 
to-parallel, or serial-to-serial config- 
urations. 

The FIFO memories are config- 
ured as 2048 words x9 bits and 4096 
wordsx9 bits, respectively. The 
ICs’ serial input and output circuit- 
ry includes what the manufacturer 
refers to as the Flexishift feature, 
which allows you to program the 
serial word length from four bits to 
any number of bits without adding 
external logic. 

You can expand the word beyond 
nine bits by using more than one 
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FIFO memory. The FIFO memo- 
ries include on-chip control signals 
and logic that allow you to expand 
word width, depth, or both without 
adding external circuitry. 

The standard flags available in a 
FIFO memory are the Empty and 
Full flags; many FIFO memories 
also include Half Full flags. The 
IDT72108 and IDT72104 have these 
as well as a few extra flags: the 
Full-—1, Empty+1, and Almost 
Empty/Full flags. The Full—1 and 
Empty+1 flags indicate that the 
FIFO buffer has only one vacant or 
one filled location, respectively. De- 
pending on the status of the Half 
Full flag, the Almost Empty/Full 
flag indicates that the FIFO buffer 
is either less than % full or more 
than % full. 

Both devices have a parallel-port 


access time of 50 nsec and allow a 
serial I/O frequency of as much as 40 
MHz. Access to the RAM array is 
asynchronous, so the chips can per- 
form simultaneous read and write 
operations. In the single-device 
mode, the FIFO memories have a 
retransmission capability. 

An IDT72103 in a commercial- 
grade plastic DIP costs $37; in the 
same package, the IDT72104 sells 
for $55 (100). Versions screened to 
MIL-STD-883 are also available. 

Integrated Device Technology 
Inc, 3236 Scott Blvd, Santa Clara, 
CA 95054. Phone (408) 727-6116. 
TWX 910-338-2070. 

Circle No 616 
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od 


LOW COST 


New Pressure Sensors 


Announcing SCX! 


This new family of pressure sensors 
offers real-world performance at 
down to earth prices. 


Features include: 
© Guaranteed precision over 


temperature: 1% Max! 
e Calibrated zero: 300 microvolts Max! 
e Calibrated span: 1% Max! 


© 26 models. From 0-1psi up to 0-100 psi 
for absolute, differential or gauge 
measurements. 


While others write articles and make 
promises about their ’’future low-cost 
precision pressure sensors’. . . Sensym 
delivers today. . . with prices starting at 
$15/100 pcs. 


And if you're prototyping now, be sure 
to ask about our ‘instant’ evaluation 
board. Call us today. 


F 


R 


# 


E 


The Best Of Both... : 


E 


[1 Please call me, I'd like free SCX samples for 


evaluation. 


C1 Please rush me the free 1987 Sensym Hand- 
book. /This handbook contains over 160 pages of 
application information and product specifications.) 


Name 
Co. Name 
Address 
City 
Telephone 


Title 


4255 Reamwood Avenue ¢ Sunnyvale, CA 94089 « Tel.: |408| 744-1500 Telex: 176376 
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CIRCLE NO 84 


Zip 


Ext. 
EDN 070987 
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Integrated Circuits 


Motor-driver ICs provide 


high-resolution microstepping 


By controlling the current in each 
phase-winding of a bipolar stepper 
motor, the L6217 and L6217A step- 
per-motor driver ICs allow you to 
subdivide the motor’s step interval 
into 64 or 128 microsteps, respec- 
tively. In addition to providing con- 
trol circuitry, the ICs also contain 
H-bridge output stages that can 
drive as much as 500 mA into each 
winding. For higher current appli- 
cations, the devices can control ex- 
ternal H-bridge drivers. 

Two D/A converters (6-bit in the 
L6217 and 7-bit in the L6217A) are 
provided to set the winding current. 
Each converter is monotonic to +% 
LSB and has a linearity of +1 LSB. 
An additional control bit determines 
the direction of the winding cur- 
rent. The control inputs, which are 
TTL-compatible and_ internally 
latched, interface directly to the ex- 
ternal memory bus or an I/O port of 


8051- or Z8-family microcontrollers. 

For accurate current control, ex- 
ternal resistors sense the actual 
winding currents, which are then 
compared with the D/A output in 
on-chip comparators. Modulating 
the frequency then corrects any 
error involving the switching of the 
H-bridge. External RC networks 
allow you to control the off-period of 


the switching. The H-bridge out- 
puts incorporate integral fast recov- 
ery diodes to control switching volt- 
age transients. 

Additional on-chip functions in- 
clude a precision voltage reference 
for the D/A converters, thermal- 
overload protection circuitry, and 
reset circuitry suitable for driving a 
microcontroller. 

Both the L6217 and L6217A are 
housed in 44-pin plastic leaded chip 
carriers, which have 11 leads de- 


™ vated to heatsinking the device. 


Less than $5 (10,000). 
SGS-Microelettronica SpA, Via 
C Olivetti 2, 20041 Agrate Brianza, 
Italy. Phone (039) 65551. TLX 
330131. 
Circle No 622 
SGS Semiconductor Corp, 1000 E 
Bell Rd, Phoenix, AZ 85022. 
Phone (602) 867-6100. TLX 249976. 
Circle No 623 


8-bit wC employs nonvolatile RAM 
to offer crashproof operation 


The DS5000 Soft Microcontroller 
features an 8-bit CPU, on-chip en- 
cryption logic, 8k or 32k bytes of 
nonvolatile high-speed static RAM, 
a serial I/O port, 32 parallel I/O 
lines, and two 16-bit event counter/ 
timers. 

Operating at 8-, 10-, and 12-MHz 
clock rates, the CMOS device is pin 
compatible with Intel’s 8051 micro- 
controller and uses the same in- 
struction set. Thus, you can develop 
new designs for the DS5000 by 
using development tools and soft- 
ware packages that are currently 
available for the 8051 architecture. 

To prevent system crashes caused 
by low operating voltage, the 
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DS5000 automatically halts pro- 
cessor operation when it detects low 
input voltage. The chip’s lithium en- 
ergy source backs up all device 
data, including internal registers, 
configuration data, and key varia- 
bles. Upon restoration of the input 
voltage, the microcontroller auto- 
matically boots and resumes its ap- 
plication-software processing. An 
on-chip watchdog timer monitors 
software execution and automatical- 
ly resets the processor in the event 
of a software malfunction. 

The microcontroller provides soft- 
ware security by encrypting data 


according to an internal 40-bit key 


word. If someone attempts to read 


the key word by resetting the secu- 
rity-lock bit, the chip automatically 
erases the key word, making the 
RAM contents indecipherable and 
preventing the program from run- 
ning. ) 

The DS5000 operates in tempera- 
tures ranging from 0 to 70°C. Its 
lithium power source provides more 
than 10 years of data protection. 
The 32k-byte version costs $78 
(100). With 8k bytes of RAM, the 
DS5000 sells for $59 (100). 

Dallas Semiconductor Inc, 4350 
Beltwood Parkway, Dallas, TX 
73244, Phone (214) 450-0400. 

Circle No 615 
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Catch The 


, Now—catch the 
” world’s first 35ns 256k 
static RAMs. The fastest ever for 
cache and main memory. Only from 

Mitsubishi. 

Available in 256K X 1 or 
64K X 4 organizations, the 
M5M5257 and M5M5258 combine 
CMOS peripheral logic with NMOS 
memory array for high density with 
low operating power. They expand 
Mitsubishi’s already powerful CMOS 
static RAM family so designers can 
increase system performance with 
maximum design flexibility. 

There’s flexibility in package 
options, too: choose from a skinny, 
300 mil, 24 pin DIP for maximum 
density in through-hole applications, 


EDN July 9, 1987 


ture. Now. 


Access Time (ns) 


Package 
Options* 
| Density | Organization |PartNo. | 25 35 45 55 70 85 100 120 150 | PDIP SOIC SOJ 
ee 16K X 1 M5M21C67 
4KX4 | M5M21C68 
M5M5187 
M5M5188 
64K 16KX4 | M5M5188A 
M5M5189A 
M5M5165 
SKXS | M5M5178 
8KX9 | M5SM5179 


256K X 1 M5M52 


256K 64K X 4 M5M5258 


M5M5256 
32K X8 M5M5S255 
M5M5256A 


128KX8 | MH12808TNA 
256KX8 | MH25608S1N 


*PDIP: Plastic Dip SOIC: Small-Outine Gull-Wing SOJ: Small-Outline J-Lead 
or SO] (small-outline J-lead) for 


surface mount designs. 

While Mitsubishi is delivering 
the fastest 256K static RAMs today, 
we're also designing fast futures: 15ns 


64K, 25ns 256K, and IMb devices, 


DIP MODULE 


SIM MODULE 


Catch the future now for 
high performance static RAM 
applications. Call or write today: 
Mitsubishi Electronics America, Inc., 
Semiconductor Division, 1050 East 
Arques Avenue, Sunnyvale, CA 


plus static RAM modules 94086. (408) 730-5900, ext. 2314. 
CNuality rough (unitniut 
MITSUBISHI 
ELECTRONICS 
CIRCLE NO 83 
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Integrated Circuits 


Low-power data-acquisition system 
resides on a single CMOS chip 


The ML2200 low-power CMOS chip 
includes a 13-bit A/D converter (12 
bits plus sign), a 4-channel differen- 
tial multiplexer, a program- 
mable-gain instrumentation amplifi- 
er, an S/H amplifier, a voltage 
reference, and a digital-control sec- 
tion that can perform many data- 
acquisition tasks. 

The 13-bit A/D converter is a self- 
calibrating design that doesn’t re- 
quire any external trimming de- 
vices. It converts 13 bits at 40 kHz 
max and eight bits at 50 kHz max. 
At a 18-bit resolution, the convert- 
er’s integral and differential nonlin- 
earity spec of +% LSB is guaran- 
teed over temperature, power- 
supply range, and product aging. 


The digital-control section con- 
sists of a programmable sequencer, 
a double 8-word buffer, limit 
alarms, a 16-bit counter, and a pP 
interface. The ML2200 can easily 
handle certain tasks that are nor- 
mally handled by the pP, so it can 
offload the wP of much of the over- 
head associated with data acquisi- 
tion. 

In a conventional A/D system, the 
uP has to set the multiplexer, set 
the gain, start the conversion, and 
read the result for each channel. 
When the alarm channel is acquired, 
the value must be compared to a 
maximum value. If the maximum 
has been exceeded, the pP must 
execute the shutdown procedure. 


In a similar system that uses an 
ML2200, however, the uP only 
needs to initialize the ML2200 and 
read the acquired data from the 
data buffer. If the alarm channel 
exceeds the preset limit, an inter- 
rupt can be generated, so the pP 
can handle the alarm condition 
quickly. The reduction in pP over- 
head is considerable, and the sys- 
tem using the ML2200 responds to 
the alarm condition much more 
quickly than would a system using 
the conventional approach. The 
ML2200 costs $60 (1000). 

Micro Linear, 2092 Concourse 
Dr, San Jose, CA 95131. Phone 
(408) 262-2095. TLX 275906. 

Circle No 614 


Switching-regulator IC offers 
three methods of current-mode control 


You can connect the CS-320/321 cur- 
rent-mode control ICs in any of 
three configurations that sense 
peak inductor current. The CS-320 
has an output stage that is active 
high, and the CS-321 has an output 
stage that is active low. They pro- 
vide hysteretic and constant-off 
time control, as well as the less- 
precise constant-frequency control. 

Current-mode control provides 
inherent pulse-by-pulse current lim- 
iting, which effectively eliminates 
the 90° phase lag associated with 
the filter inductor or energy-storage 
inductor. 

You can operate the CS-320/321 
ICs at frequencies as high as 1 MHz. 
They provide a selectable UVLO 
(undervoltage-lockout) function that 
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is optimized for either off-line boot- 
strap operation or low-voltage de 
inputs; the selectable start/stop 
thresholds are 14.5V/10.5V and 
9.0V/7.8V, respectively. The ICs 
prevent runaway current conditions 
during overload by continuously ex- 
tending the off time. Their high- 
current totem-pole output stages al- 
lows them to drive power 
MOSFETs, and you can use their 
high-gain current-sense amplifiers 
to interface with current-sensing 
MOSFETs in which a few of the 
internal cells are brought out to a 
pin. 

The ICs also feature a 5V band- 
gap reference that’s trimmed to ei- 
ther 1% (industrial grades) or 2% 
(commercial grades); a precision 


timer circuit that lets you select 
maximum on/off times for any of the 
three modes of operation; and a syn- 
chronization capability, which lets 
you connect two or more controllers 
in parallel. 

In 16-pin plastic DIPs, the CS- 
320/821 ICs cost $3.47 (100) and 
$2.87 (1000). Samples and small 
quantities are available from stock 
to 30 days. Production quantities 
will be available in September or 
October. 

Cherry Semiconductor Corp, 
2000 S County Trail, East Green- 
wich, RI 02818. Phone (401) 885- 
3600. TLX 6817157. 

Circle No 629 
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SILICON SYSTEMS- 


Demonstrated Lead- 
ership in Combining 
Analog and Digital 
Designs on a Single 
Chip, and Offering Both 
CMOS and Bipolar 
Processing in Our Own 
Advanced Wafer Fab. 


DESIGN EXPERTISE 


Silicon Systems is years 
ahead of the competition 
in the design of custom 
and semicustom analog, 
digital, and combined analog/ 
digital IC’s in Bipolar and CMOS 
technologies. One reason for this 
success is our heavy investments in 
the most advanced computer-aided design sys- 
tem called IDM— Integrated Design Methodology. 
This proprietary design tool is the ultimate solution 
for supporting our customers’ requirements. IDM 
allows auto-routed cells, compiled macros, and full 
custom circuitry to be intermixed on a single chip. 
The result: IDM provides faster turnaround, lower 
cost, and higher performance while eliminating 
design errors. 

This design “edge” has led us into a broad 
diversity of design applications. However, we aren't 
resting on our laurels. With a dedicated design 
automation team with 14 years of experience, we 
are defining the state-of-the-art for future analog 
and analog/digital design methodologies. Further- 
more, our systems engineering background allows 
Silicon Systems to live up to its name by providing 


INNOVATORS IN INTEGRATION 


true systems ona 
chip performance, 
thereby affording our 
customers a true 
competitive advantage. 


PROCESS EXPERTISE 


But there’s more to a 
great IC company than 
just great design. And 

that’s why Silicon Sys- 
- tems developed a multi- 
gilt process wafer fab running 
7 advanced CMOS and Bipolar 
technologies optimized for 
ASIC development and pro- 
duction. 
We run 3u CMOS with both high volt- 
age (12V) and low voltage (5V) analog/digital 
options. We also run 2 CMOS for digital applica- 
tions and will soon be scaling these to 1.254 CMOS 
with analog enhancements to follow. 

In Bipolar, the company has extensive experi- 
ence producing analog/digital design with our 3y, 
4GHz tf, process. We are ramping up our newest 
Bipolar technology which will extend our processes 
to 6 GHz f,and even lower noise capability. 

The point is: there is no\ company better 
equipped to provide the right custom/semicustom 
chip solutions for your most challenging analog, 
digital, or combination analog/digital design prob- 
lems. So, if you'd like to give youx product a com- 
petitive edge, call or write for more information: 
Silicon Systems, 14351 Myford Road, Tustin, CA 
92680. Phone: (714) 731-7110. 


Circle 115 for career information Circle 76 for product information 
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CMOS packaging. 


Get GE, RCA and Intersil world-class CMOS chips 
in your choice of surface mounted packages. 


For increased board density, lower lead 
inductances (for increased speed) or lower 
manufacturing costs, consider surface 
mounting. GE/RCA offers a broad range of 
CMOS ASICs and standard ICs in three dif- 
ferent families of surface-mount packages. 

Small-outline (SO) packages. 

Except for the “gull-wings” that make it 
surface-mountable, the SO package Is like a 
miniature DIP. A major advantage of the SO 
package is its small footprint (S0-mil lead 
centers vs. the 100-mil lead centers of a DIP.) 

GE/RCA offers two SO body widths: 
150-mil for 8, 14 or 16 leads; and 300-mil for 
16, 20, 24 or 28 leads. Both meet JEDEC 
standards. 

Plastic chip-carriers (PCC). 

For well-protected leads and a minimum- 
sized package, GE/RCA offers the square 
PCC with “J-bend” leads on all four sides. 
Initial PCC’s offer lead counts of 28, 44, 68 
and 84. Our PCC package dimensions con- 
form to JEDEC standards. 

Ceramic leadless-chip-carriers. 

For applications requiring the highest 
reliability, these packages are screened to 
MIL-STD-883, Method 5004 Classes S and 
B format. 

GE/RCA leadless-chip carriers are her- 
metically sealed, square, three-layer ceramic. 
They’re available with terminals spaced on 
40-mil centers (24, 32 or 64 terminals) or 
50-mil centers (20, 28 or 44 terminals). 

Start saving with surface mount. 

For more information, call toll-free 
800-443-7364, ext. 13. Or contact your local 
GE/RCA sales office or distributor. 


Call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (02) 826-6747. 
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Servo chip set includes 
analog and digital circuits 


Using the SSI 567 servo demodula- 
tor, the SSI 568 servo controller, 
and the SSI 569 servo motor driver, 
you add only a controlling wP and a 
handful of passive components to 
form a complete disk-drive servo 
system. 

The chip set handles Winchester- 
disk designs that pack a maximum 
of 1500 tpi and operate with less 
than a 20-msec average seek time. 
Current Winchester systems spec 
1200-tpi densities, and many drives 
only offer densities in the 500- to 
800-tpi range. During the past year, 
drives with seek times of less than 
20 msec have emerged. Though the 
567/568/569 chip set is intended for 
such applications, it also economical- 
ly serves in drives having 20- to 
50-msec seek times. 


The bipolar servo demodulator 
chip accepts an industry-standard 
dibit quadrature pattern from a disk 
read/write head. The chip only 
works in a Winchester disk drive 
with a dedicated servo surface. Cir- 
cuitry on the chip supports automat- 
ic gain control (AGC), area detection 
to ensure noise immunity, and auto- 
matic zero offset. The demodulator 
delivers N and Q (normal and quad- 
rature) servo signals. 

The SSI 568 CMOS servo control- 
ler, accepts the N and Q servo sig- 
nals. The IC supports both track- 
follow and seek modes, and it 
handles a speed of 500k servo 
frames/sec. The controller will ac- 
cept standard N and Q signals from 
any demodulator. 

The 568 controller IC delivers an 


error voltage to the SSI 569 bipolar 
servo-motor controller chip. SSI 569 
features include a linear Class B 
track mode, overcurrent and over- 
velocity protection, and enable/ 
disable control. The IC will drive a 
power-MOSFET H-bridge circuit 
for controlling the current through a 
linear or rotary voice-coil motor. 

The 3-chip set costs less than $35 
(10,000). The SSI 567, 568, and 569 
come in 28-, 44-, and 20-pin pack- 
ages, respectively. 

Silicon Systems Inc, 14351 My- 
ford Rd, Tustin, CA 92680. Phone 
(714) 731-7110. 

Circle No 610 


CMOS dynamic-RAM controller ICs 
drive 256k- to 4M-bit chips 


The controller/driver family consists 
of the DP8420V, the DP8421V, and 
the DP8422V, which support 256k-, 
1M-, and 4M-bit dynamic RAMs, 
respectively. The three chips direct- 
ly address and drive dynamic-RAM 
arrays as large as 4M bytes, 16M 
~ bytes, and 64M bytes, respectively. 
The DP8420V and DP8421V control 
single-port dynamic RAMs, and the 
DP8422V can handle single- or dual- 
port devices. 

The products provide a single- 
chip interface between wPs and dy- 
namic RAMs. Because they’re pro- 
grammable, the controllers allow 
you to alter their control-logic con- 
figuration. Furthermore, you can 
interface the ICs directly to any pP 
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in the 32000, 68000, 8086, Z8000, 
32100, and Clipper families. 

You can also program the memo- 
ry-access mode of the dynamic- 
RAM controllers. For example, the 
chips support burst/nibble, page, 
and static-column memory-access 
modes. All of these modes serve to 
reduce a memory system’s effective 
access time. 

The programmable row-address- 
hold and _ column-address-setup 
times allow you to use the controller 
family with dynamic RAMs inde- 
pendently of the RAMs’ specified 
access times. You can also program 
the chips’ RAS-low time during re- 
fresh, the refresh time, the RAS- 
precharge time, and the RAS/CAS 


configuration. The controllers auto- 
matically perform either staggered 
or burst refresh. 

The controllers provide zero-wait- 
state operation at frequencies of 10 
MHz and above. They also include 
programmable wait-state logic, 
which automatically inserts wait 
states into a CPU cycle. 

The DP8422V comes in an 84-pin 
plastic chip carrier; the DP8421V 
and -20V come in 68-pin plastic chip 
carriers. DP8422V, $25; DP8421V, 
$20; and DP8420V, $17 (1000). 

National Semiconductor Corp, 
2900 Semiconductor Dr, Santa 
Clara, CA 95052. Phone (408) 721- 
5000. 

Circle No 608 
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Integrated Circuits 


Flash A/D converter features 
115-MHz analog bandwidth 


Fabricated in a high-density bipolar 
process, the AD9002 flash A/D con- 
verter features a sampling rate of 
150M samples/sec and a 3-dB analog 
bandwidth of 115 MHz. The con- 
verter has a 750-mW typical power 
dissipation and a 17-pF analog input 
capacitance. 

You can use the AD9002’s exter- 
nal hysteresis-control pin in high- 
noise environments to optimize the 
comparator’s’ sensitivity. The 
AD9002 also incorporates an over- 
flow bit that signals over-range in- 
puts. You can disable the overflow 
output by means of the overflow- 
inhibit pin. 


Other key specifications for the 
converter include a signal-to-noise 
ratio of 43 dB at 1 MHz, harmonic 
suppression of 63 dB at 1 MHz and 
50 dB at 40 MHz, and maximum 
differential linearity of 0.5 LSB. To 
operate, the AD9002 needs only a 
voltage reference, an encode signal, 
and a single —5.2V supply. 

The AD9002 is available with 0.5 
LSB or 0.75 LSB linearity. Both of 
these parts come in industrial-grade 
(—25 to +85°C) and MIL-STD-883 
Rev C (—55 to +125°C) versions. 
The industrial-grade parts come in 
28-pin ceramic DIPs. The military 
grades are available in 28-pin ce- 


ramic DIPs or leadless chip carriers. 

Unit pricing for the industrial- 
grade parts is $90 for the 0.75-LSB 
version and $135 for the 0.5-LSB 
version. The MIL-STD-883 parts 
are priced at $270 and $360 for the 
0.75-LSB and 0.5-LSB versions, re- 
spectively. The industrial grades 
are available now; the MIL-STD- 
883 grades are scheduled for deliv- 
ery in August. 

Analog Devices, One Technology 
Way, Norwood, MA 02062. Phone 
(617) 329-4700. TWX 710-394-6577. 

Circle No 626 


Support chips for 80386 iP 
move data via a 32-bit bus 


Because the timing and I/O specs of 
the 80387, 82385, and 82380 support 
chips match the requirements of the 
80386 wP, the four chips together 
form an optimized 32-bit computer. 

The 80387 accelerates floating- 
point calculations; the 82385 con- 
trols cache-memory functions. The 
82380 Integrated System Peripher- 
al combines DMA control with sys- 
tem-support functions. 

In addition to its DMA controller, 
the 82380 includes a 20-level pro- 
grammable interrupt controller, 
four 16-bit programmable interval 
timers, a programmable wait-state 
generator, dynamic RAM, a refresh 
controller, and system-reset control 
logic. 

The 82385 cache-controller allows 
you to update main memory after 
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each write cycle, thereby maintain- 
ing the concurrency of the cache and 
main memory. 

The 80387 runs floating-point cal- 
culations four to six times faster 
than does the company’s earlier 
80287. The chip’s instruction set is 
compatible with those of the 8087 
and 80287 coprocessors. 

A 20-MHz 80386, which allows 
you to take full advantage of the 
support chips, is available now. The 
manufacturer plans to ship the 
20-MHz versions of the 80387 and 
the 82380 in the second half of 1988; 
the 16-MHz models are available 
now. Shipments of the 16-MHz 
82385 will begin before the end of 
1987; the vendor will announce the 
price at that time. 

The 20-MHz 80386 costs $599; the 


16-MHz 80387, $500. The 16-MHz 
82380 costs $149; the 20-MHz ver- 
sion, $299 (100). 

Intel Corp, Box 58065, Santa 
Clara, CA 95052. Phone (408) 987- 
5730. 
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THE SOUTH POLE IS 
TOUGH ON MICROCOMPUTERS 


Dr. Z.P. Oliver, SPOT, Mr. J.D. McNeill and, marked by 
flags in the background, the South Pole. 


DYNATEM IS TOUGHER 


Modular microcomputers are not all created equal. Dynatem's are designed 
and built better, for greater reliability and higher performance. The chilly tem- 
peratures and need for unattended reliable operation controlling the South 
Pole Optical Telescope (SPOT) prove that. 


“Your line of microcomputer modules was carefully selected as being the best 
choice to deal with the demands of the harsh Antarctic environment and the 
need for reliability during the six month polar night,” writes Dr. J.P. Oliver, 
Associate Professor of Astronomy, University of Florida. “We're really pleased 
with the Dynatem boards. Thanks for your help. The computer has been 
operating continuously.” : 


Dynatem microcomputer modules really prove themselves in the toughest 
applications. The all-CMOS VME modules are terrific for multi-processor 
advanced applications. The wide family of RM 65 compatible modules based 
on the 68000 SBC can solve almost any single processor application easily 
and efficiently. With all that, they’re suprisingly low priced. Call or write today 
for more information. 


Dynatem Inc., 19 Thomas, Irvine, CA 92718 
Call toll free 1-800-543-3830 
In California (714) 855-3235 


EDN July 9, 1987 CIRCLE NO 78 


All CMOS VME SBC is I/O 
Oriented, PC 
Programmable 


DCPUL is the first all CMOS SBC on 
the VMEbus, with low power and 
low heat dissipation. Based on a 12.5 
MHz 68HC000 CPU (68010 
optional), it offers two serial ports, 
40 programmable parallel lines, plus 
three 16-bit timers with watchdog 
capabilities and a real-time clock/ 
calendar. Up to 512 Kbytes of no- 
wait, dual ported, static RAM, 128 
Kbytes of PROM. Programs can be 
prepared on an IBM or compatible 
PC and down loaded. Functions as 
master or slave, receives and gener- 
ates 7 levels of interrupt. Under 
$1000. Dynatem Inc., Irvine, CA. 


CIRCLE NO 117 


68000 Based SBC 
Supports 
RM 65 Module Family 


The RM65-68000 is a 68000/68010 
based SBC on the single-Eurocard 
RM 65 bus, which is backed by a full 
family of modules to match almost 
any application efficiently and is 
supported by interchangeable soft- 
ware. It is all CMOS, with up to 512 
Kbytes of battery-backed RAM on 
board and up to 256 Kbytes of 
EPROM. It has an asynch serial 
interface with programmable baud 
rate and watchdog circuitry. 
Programs can be developed on an 
IBM or compatible PC and down- 
loaded. Under $500. Dynatem Inc., 
Irvine, CA. 
CIRCLE NO 156 
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Integrated Circuits 


MPU and FPU combine to provide twice 
the performance of a VAX 8600 


The MC68030 MPU and MC68881 
floating-point coprocessor chip, 
when integrated into an engineer- 
ing workstation, can provide two to 
three times the performance of a 
VAX 8600. You can also use the 
68030 as the core processor for a 
lower-end ($2000 to $3000) office- 
automation system and still exceed 
the VAX 8600’s performance. 

The MC68030 offers twice the 
performance of the 68020 and is 
100% upwardly software compatible 
with the entire 68000 line of MPUs. 
The 68030 incorporates a 68020 
core, which is enhanced by in- 
creased parallelism, dual on-chip 
caches (one for data and one for 
instructions), dual internal data- 


“Erector Set 
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and address-buses (two 32-bit data 
and two 32-bit address), and an on- 
chip paged memory-management 
unit. The on-chip caches are each 
256 bytes deep. 

The MC6888&2 enhanced floating- 
point coprocessor offers two to four 
times the performance of its ante- 
cedent part, the MC68881. The two 
parts are compatible in both in- 
struction set and physical attri- 
butes; you can plug a 68882 into the 
socket occupied by a 68881 and im- 
mediately realize a 50% improve- 
ment in performance. If you choose 
to optimize your software for the 
68882, you can get a two- to fourfold 
improvement in performance. 

The 68882 conforms to the IEEE 


CIRCLE NO 11 


754 standard for binary floating- 
point arithmetic, including all re- 
quirements and suggestions. The 
chip offers the four basic math func- 
tions as well as a full selection of 
transcendental and nontranscen- 
dental functions, such as root val- 
ues, trigonometric functions, expo- 
nentials, hyperbolic functions, and 
logarithms. The 16.67-MHz versions 
of the chips will be available this 
quarter. MC68030, $325; MC68882, 
$200 (100). 

Motorola Inc, 6501 William Can- 
non Dr W, Austin, TX 78735. 
Phone (512) 440-2000. 

Circle No 630 
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Maybe you don't need 3.5 GHz 
right now. Maybe you do. Whatever 
you need, Plessey Semiconductors 
has an entire family of silicon Bi- 
polar prescalers, designed specifically 
to keep you at the threshold of 
tomorrow’s system design. Today. 

Prescalers from divide by 2 to 
divide by 129 in single or dual 
modulus versions. Operating from 
60 MHz to 3.5 GHz. In a variety of 
packaging options. 

Now you can get standard off- 
the-shelf special parts screened 
to MIL-STD 883C Level B to 


replace those expensive SCD parts. 

And Plessey has a complete line 
of components for systems engi- 
neers. All designed for easy integra- 
tion together into a complete system. 

At Plessey, we remain industry 
leaders by helping you remain indus- 
try leaders, by constantly develop- 
ing and extending our product line, 
to cater to the exacting needs of 
the instrumentation, communication 
and military markets. 


© PLESSEY 


Superior performance. Easy inte- 
gration. Extremely low power con- — 
sumption. Characteristics that have 
put Plessey way out in front of our 
competitors. Call and ask for our 
complete Plessey Prescaler brochure 
today. And we'll show you how to 
stay even farther ahead of yours. 

Call customer service in Swindon 
(0793) 726666. Fax: (0793) 726666 
Ext. 250. After-hours Fax: (0793) 
729412. Tx: 444410. 

In the United States, call (800) 321- 
0871 or (714) 472-0303. Telex 
701464. Fax: (714) 770-0627. 


Where great systems come from small packages. 


We also have sales and marketing centers in: BENELUX Brussels Tel: 02 733 9730 Tx: 22100 ITALY Milan Tel: (2) 390044/5 Tx: 331347 
FRANCE Les Ulis Cedex Tel: (1) 64-46-23-45 Tx: 692858F GERMANY (FDR) Munich Tel: 089 23 62-0 Tx: 0522197 


These are supported by agents and distributors in major countries worldwide. Plessey and the Plessey symbol are trademarks of the Plessey Company plc. 
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“My interconnect 
- Supplier better 
 actiikea — 
_ partner- 
or he’s off 
— the list.” 


Tough, demanding customers like you are 
putting 3M at the top of the supplier list, to boost 
the design and production efficiencies that give 
you an edge in today’s marketplace. Why? An 
expanded line of interconnect products and a 
growing commitment to service. 


New, broader product line. With 3M as 
your partner, you get more choices than ever—at 
every interconnect level. 

3M’s advanced TAB technology bridges the 
IC-to-package gap with tapes that connect up 
to 400 peripheral leads per IC. 

Textool test, burn-in and end-use IC sockets 
and carriers are crucial to your product 
reliability. 

A growing array of PWB connectors and cables 
meets your tough design criteria. 
Application-specific IDC or molded cable 
assemblies are delivered promptly from 
assembly centers nationwide. 

standard and customized transmission 

line assemblies match your high-speed 

data applications. 


New, broader service commitment. 
Tough customers like you demand services that 
increase design and manufacturing efficiency. 
With 3M as your partner, you get more service 
than ever. 

Need better response and updating on 
orders? 3M’s Order Express™ pools order- 
processing activity at a single toll-free number. 
Ready to network your orders to complement 
JIT processing? 3M’s EDI capabilities are 
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ready to serve your real-time 
ordering needs. Want a maximum 
first-pass yield on products you 
receive? 3M’s Statistical Process 
Control means you receive on-spec 
products. 


New, broader support capabilities. 
Tough customers with tough questions can 
get help over the phone from 3M technical 
personnel. We will provide you with 
specification or application data. 

Backing up 3M in your area 
is our professional direct sales 
and distributor network. These 
experts respond promptly to 
your needs and get you the 
samples or data you need 
to move your design into 
production. We’ve even 
improved our product 
Catalogs, so now it’s 
easier than ever to 
specify 3M quality 
for your design. 
Even the one you 
need by yesterday. 

Now that 
we've expanded 
our product line 
and services, 
teaming up 
with 3M is the 
surest way to 
cut costs and 
boost efficiency. 

For sales and 
ordering information, 
dial 1-800-CALL-EPD or 
write Electronic Products 
Division/3M, Department T, 
P.O. Box 2963, Austin, TX 
78769-2963. 


Worldwide Sponsor 
1988 Olympic Games 
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TELEDYNE SEMICONDUCTOR 


Transform the natural 
world into naturally perfect 
readouts with ADCs from 
Teledyne Semiconductor. 


No one has more low power 
linear CMOS ADCs for your 
display applications than Teledyne 
Semiconductor. Or more features. 
Or more package options, 
including PLCC and quad flat 
packages. 


There's the autoranging 
TSC815, the product that’s made 
Teledyne Semiconductor the 
world leader in multimeter display 
ADCs. The TSC7106/7136 family, 
the industry standard in low power 
display converters. The TSC826 
and TSC827, the first ADCs with 
bar graph output and setpoint 
control. The TSC500, our 
integrating converter analog 
processor that lets 
microprocessor-based display 
ADCs offer more features than 
application-specific ADCs. Plus 
lots more—including the right ADC 
for your application. 


They're all backed by 
Teledyne’s impeccable reputation 
for quality, service and support, 
earned over more than a quarter 
century in the semiconductor 
business. 


Get the full story. Call 
today for your free Display ADC 
Handbook full of specs and 
application information. 


415/968-9241 


Teledyne Semiconductor 
1300 Terra Bella Avenue 
PO Box 7267 

Mountain View, CA 94039 
TWX 910-379-6494 

FAX 415-967-1590 


TELEDYNE SEMICONDUCTOR 
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Display A/D Converters 

TSC 500 Resolution to 16 bits, microprocessor 
programmable. New! 

TSC 815 Autoranging, AC/DC voltage & resistance. 

TSC 7106 LCD drive, 3 1/2 digit. 

TSC 7107 LED drive, 3 1/2 digit. 

TSC 7116 LCD drive, 3 1/2 digit with display hold. 

TSC 7117 LED drive, 3 1/2 digit with display hold. 

TSC 7126 Low power LCD drive, 3 1/2 digit. 

TSC 7129 41/2 digit with triplex LCD drive. New! 

TSC 7135 41/2 digit with multiplexed BCD output. 

TSC 7136 Fast overload recovery, 3 1/2 digit. New! 


Bar Graph Output A/D Converters 
TSC 826 40 LCD segment output LCD. ADC also. 


TSC 827 101 LCD segment output ADC with high & 
low setpoints, serial data output. New! 
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CMOS uP FAMILY 


This family of 13 CMOS peripheral 
and bus-support devices comple- 
ments the manufacturer’s 80C86 
and 80C88 pPs. Housed in PLCCs, 
the ICs are available in both com- 
mercial (0 to 70°C) and industrial 
(—40 to +85°C) versions. The family 
comprises a DMA controller, a seri- 
al datacomm IC, a programmable 
UART, a timer/counter, a parallel- 
I/O device, an interrupt controller, 
two octal latching bus drivers, a 
clock generator, a static clock con- 
troller, two data-bus transceivers, 
and a bus controller. Prices for the 
commercial-grade parts range from 
$6.44 to $33.45; for the industrial- 
grade devices, from $9.82 to $34.78 
(100). 

Harris Corp, Semiconductor 
Sector, Box 883, Melbourne, FL 
32901. Phone local office. 

Circle No 411 


MICROCONTROLLER 


The Model M50747ES microcontrol- 
ler contains 8k bytes of EPROM. 
The «C is available in a version that 
uses a glass-windowed ceramic DIP 
or in a one-time-programmable ver- 
sion in a plastic DIP. Both DIPs 
have 64 pins. You can also obtain the 
wC in a 72-pin quad flat pack. 

You can operate the devices in any 
of four modes: microprocessor, 
memory-expansion, single-chip, or 
evaluation. The IC has 256 bytes of 
RAM, an on-chip UART, three 8-bit 
timers, two prescalers, and 56 I/O 
lines. Its development tools include 
software that runs in MS-DOS and 
CP/M systems, and in-circuit emula- 
tor boards and debugging units. 
$45.50; one-time-programmable 


142 


version, $20.25 (100). 

Mitsubishi Electronics America 
Inc, 1050 E Arques Ave, Sunny- 
vale, CA 94086. Phone (408) 730- 
5900. 

Circle No 409 


QUAD CMOS TIMERS 


Able to trigger from 50-nsec pulses, 
this family of CMOS timers em- 
braces two sets of single, dual, and 
quad devices. All units spec rise and 
fall times of 10 nsec. The single, 
dual, and quad models ALD1502, 
-2502, and -4501 operate from 2 to 
12V supplies; models ALD1504, 
-2504, and -4503 can use 1 to 12V 
supplies. The quiescent-current 
specs range from 70 wA max for a 
single device operating from a 1V 
supply, to 270 pA at 5V for the quad 
units. 

The single and dual devices’ cur- 
rent-sinking capability is 80 mA; the 
quad devices can sink 40 mA. The 
singles and duals are pin compatible 
with NE555 and NE556 bipolar 
units; the quads have a 20-pin con- 
figuration that allows for four inde- 
pendent timing thresholds. The sin- 
gle, dual, and quad timers are 
available in 8-, 14- and 20-pin (re- 
spectively) plastic and ceramic 
DIPs. $0.81 to $3.41 (100). 

Advanced Linear Devices Inc, 
1030 W Maude Ave, Suite 501, 
Sunnyvale, CA 94086. Phone (408) 
720-8737. TWX 510-100-6588. 
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ECL GATE ARRAYS 


The first two products in the manu- 
facturer’s planned ECL-gate-array 
family, Models ET3000 and ET4500, 
offer equivalent gate densities of 
4580 and 6580 gates, respectively. 


The basic gate used in both parts 
has propagation times of 220 psec 
(unloaded) and 500 psec (loaded). 
I/O propagation delays are 650 psec 
for each ECL output buffer and 5 
nsec for each TTL I/O-buffer pair. 

Model ET3000 can have as many 
as 120 I/O lines, of which you can 
configure 72 as ECL output buffers; 
the ET4500 has 136 I/O lines, of 
which you can use 84 as ECL out- 
puts. You can use either part as 
TTL gate arrays that operate from 
dV, or as 10KH or 100K ECL arrays 
that work from —5.2 and —4.5V, 
respectively. For mixed TTL/ECL 
applications, the devices can oper- 
ate from 5V and —4.5 or —5.2V. The 
E'T3000 and ET4500 come in a 149- 
pin ceramic pin-grid array (PGA) 
containing a heat sink; the ET4500 
is also available in a 208-pin PGA. 
The devices dissipate 6 to TW and 9 
to 10W, respectively. ET3000, $228; 
ET4500 (in 149-pin PGA), $335 
(100). 

Fujitsu Microelectronics Inc, 
3320 Scott Blvd, Santa Clara, CA 
95054. Phone (408) 727-1700. TWX 
910-338-0190. 

Circle No 410 


GaAs AMPLIFIER 


A member of the manufacturer’s 
family of 1500 Series GaAs fiber- 
optic devices, the TIA1500 trans- 
impedance amplifier is a monolithic 
IC that’s suitable for use in analog 
or digital fiber-optic systems. It ac- 
cepts input frequencies as high as 2 
GHz from either a pin diode or an 
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in a haystack in less than 13 minutes. 


The right component can be 
pretty elusive. Lurking Somewhere 
in a mound of data books and 
catalogs, it can take you hours, 
maybe days, to find exactly what 
you're looking for. 

But now, because VideoLog has 
converted most of that haystack into 
an easily accessed online database, 
it can help you find a new compo- 
nent, or a replacement, in an average 
15 minute search. With over 650,000 
part numbers, VideoLog is the largest 
source of commercial and military 
semiconductors, listings and cross 


referencing you can find in one place. 


In addition, you'll know immedi- 


ately which companies make tt, if it 
fits your application, what it costs 
and how to get it quickly. In many 
cases, you Can view color graphics, 
schematics and diagrams of your 
component. And, most importantly, 
you'll Know if the component Is cur- 
rent or if a better solution to your 
needs exists. 

VideoLog is the fastest, most 
convenient and most cost effective 
way for a design engineer to locate 


component data or alternate sources. 


Videolog: 


It’s there 
when you need it. 


VideoLog Communications, 50 Washington Street, Norwalk, CT. 06854 
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For more information, call 


1-800-VIDEOLOG 


(1-800-843-3656). In Conn.: (203) 838-5100. 
Or use the coupon below. 


Free Online Demo: 

Dial 1-800-VIDPEEK, (1-800-843-7335) 
with any ASCII (80 col.) terminal and 300 
or 1200 baud modem (even parity, 7 data 
bits, 1 stop bit). In CT, call 203-852-1239. 


Please send more information about 
VideoLog. NH EDN 79 
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avalanche photodiode. An adjust- 
able FET feedback network allows 
you to optimize the IC’s receiver 
sensitivity and transimpedance gain 
in your application. 

The device draws 120 and 110 
mA, respectively, from its 4 and 
—3.5V supplies. Its 500-MHz trans- 
impedance is 1 kQ; the maximum 
input power is 0 dBm; its sensitivity 
at 1 GHz is —30 dBm; and the auto- 
matic-gain-control range is 10 dB. 
The amplifier is available in chip 
form or in a 46X72-mil ceramic 
package. $150. 

Microwave Semiconductor Corp, 
100 School House Rd, Somerset, 
NJ 08873. Phone (201) 563-6300. 
TLX 833473. 

Circle No 413 


These four pipelined static RAMs 
find use as color-palette memories 
in graphics systems having resolu- 
tion as high as 2000x2000 pixels. 
Models Bt401, -402, -403, and -404 
are all 256x8-bit static RAMs that 
spec 4-nsec cycle times. You can 
cascade any of the RAMs to build 
large color palettes. Each chip has 
3-state outputs. Models Bt401 and 
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-402 have 3x8-bit Sidecar RAMs 
that provide cursor support and 
overlay capabilities. The Bt401 is 
compatible with 10K ECL circuitry 
and the Bt402 works with 100K 
ECL circuitry. Models Bt403 and 
-404 are equivalent to the Bt401 and 
-402, respectively, but do not con- 
tain the 38-bit Sidecar RAMs. All 
the RAMs accommodate synchro- 
nous and asynchronous reading and 
asynchronous writing. Housed in 
28-pin ceramic DIPs, Models Bt401 
and -402 cost $39 (100). In 24-pin 
ceramic DIPs, Models Bt403 and 
-404 cost $36. 

Brooktree Corp, 9950 Barnes 
Canyon Rd, San Diego, CA 92121. 
Phone (619) 452-7580. TLX 383596. 

Circle No 414 


STATIC RAMs 


These six CMOS-processed, 16k-bit 
static RAMs spec access and cycle 
times as low as 20 nsec. Models 
VT20C18 and VT20C19 are organ- 
ized as 2048x8 bits; Models 
VT20C68/69/78/79 are organized as 
4096x4 bits. In addition to their 
20-nsec access and cycle times, Mod- 
els VT20C19/69/79 have a fast-chip- 
enable option that provides data ac- 
cess in as little as 10 nsec. Models 
VT20C18/19/78/79 also have a fast- 
output-enable control function. The 
active power consumption is typical- 
ly 550 mW. Models VT20C18/68/78 
reduce power consumption further 
by providing an automatic power- 
down feature that reduces standby 
power consumption to 35 mW in the 
presence of TTL inputs. For CMOS 
inputs, the standby current con- 
sumption is 10 nA max. Models 
VT20C18/19 come in 24-pin, side- 
brazed ceramic DIPs; the VT20C68/ 
69, in 20-pin, side-brazed DIPs; and 
the VT20C78/79 in 22-pin, side- 


brazed DIPs. The 20-nsee versions 

of the VT20C18/19, $21.24; of the 

VT20C68/69/78/79, $14.28 (1000). 
VLSI Technology Inc, 1109 


McKay Dr, San Jose, CA 95131. 
Phone (408) 434-3000. TLX 278807. 
Circle No 415 


GaAs MMICs 


Housed in the manufacturer’s minia- 


ture, removable-connector package 


(PMpac), this series of GaAsFET 
monolithic microwave amplifiers 
(MMICs) operates over the 2- to 
6-GHz range. The family comprises 
low-noise, small-signal, and medi- 
um-power devices. Amplifiers hav- 
ing gain as high as 30 dB are avail- 
able in the 1-in.-long housing. 

The low-noise series offers a 
3.2-dB noise figure, a 10-dBm out- 
put power, and gain levels to 28 dB. 
For example, Model PM-CAM0601 
has a 16-dB gain, a 3.2-dB noise 
figure, and a 10-dBm power output; 
the device draws 80 mA. The small- 
signal Model PM-CAM0615 specs a 
24-dB gain, an 8.5-dB noise figure, 
and a 10-dBm power output, and it 
draws 110 mA. The medium-power 
units have power outputs to 18 dBm, 
gains of 16 to 31 dB, and noise 
figures as low as 3.5 dB. $700 to 
$1000. 

Pacific Monolithics, 245 Santa 
Ana Ct, Sunnyvale, CA 94086. 
Phone (408) 732-8000. 

Circle No 416 


DUAL-PORT RAM 

The Model VT16AM8 dual-port 
RAM, intended for applications 
using a multiplexed address/data 
bus, can transfer data between sys- 
tems having dissimilar word sizes. 
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Like its earlier sibling, Model 
VT16DP8, the device’s left port is 
organized as 1024 16-bit words and 
its right port is organized as 2048 
8-bit words. The 16-bit port has a 
full address and data I/O field; you 
can configure the port to read and 
write in either word or byte mode. 
The 8-bit port multiplexes the eight 
low-order addresses with the eight 
data-I/O signals. The data access 
time is 60 nsec. The RAM incorpo- 
rates all the interface logic required 
by 8- and 16-bit systems; it also 
contains contention-arbitration 
logic, an interrupt function, and au- 
tomatic power-down for each port. 

In a 52-pin PLCC, $55.10 (1000). 
VLSI Technology Inc, 1109 
McKay Dr, San Jose, CA 95131. 
Phone (408) 434-3000. TLX 278807. 
Circle No 417 


Am7971 image BH-Boundary 
ion Processor 


Compression Expa 
RESERE 


COMPANDER IC 


This 1-chip compression/expansion 
processor allows you to process doc- 
uments for transmission to the near- 
est bit or pixel. Model Am7971 is an 
intelligent processor that achieves 
typical compression ratios of 30:1. It 
contains two programmable regis- 
ters for bit-boundary control. The 
device compresses and expands 
2-tone, bit-mapped documents in ac- 
cordance with CCITT recommenda- 
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tions T.4 and T.6 for Groups III and 
IV facsimile equipment. Its coding 
options are 1-dimensional modified- 
Huffman run-length coding, and 2- 
dimensional modified-Read relative 
coding. 

The chip can operate in line-by- 
line, fractional, and _ full-page 
modes. Equipped with an on-chip 
error-detection mechanism, the de- 
vice detects all possible data corrup- 
tions by checking for illegal codes, 
negative run lengths, and incorrect 
line lengths. The IC operates at 5 
MHz. Prices for devices in 68-lead 
PLCCs and LCCs are $119.05 and 
$142.86 (100), respectively. 

Advanced Micro Devices Inc, 
Box 3453, Sunnyvale, CA 94088. 
Phone (408) 982-7445. 

Circle No 363 


AL TiVe 


Featuring output rising- and falling- 
edge slew rates of 1400 and 900 
V/wsec respectively, the SL2541 op 
amp can directly drive 500 loads 
with a bandwidth greater than 800 
MHz. The op amp’s gain-bandwidth 
product is typically 2.5 GHz, and 
various parameters (including open- 
loop gain, output current, supply 
voltage range, and output dc offset) 
are externally programmable. The 
output settles to 0.5% of final value 
in 30 nsec and to 0.1% in 40 nsec. 
Using +15V supplies, the input is 
capable of handling 20V p-p signals, 
and the output can produce 12V p-p 
outputs at a maximum current of 
+15 mA. The output’s full-power 
bandwidth is 40 MHz. 

The SL2541 is supplied in a 16-pin 
ceramic DIP or 20-pin leadless chip 


carrier, both of which can operate 
over the military temperature 
range. It is also available as a pro- 
fessional-grade (—80 to +85 °C) de- 
vice. From £23.66 (1000) for the DIP 
professional-grade part to £32.80 
(1000) for a military-grade part 
sereened to MIL-STD-8838C re- 
quirements. 

Plessey Semiconductors Ltd, 
Cheney Manor, Swindon, Wilt- 
shire SN2 2QW, UK. Phone (0793) 
36251. TLX 449637. 

Circle No 364 

Plessey Semiconductors, 9 Par- 
ker, Irvine, CA 92718. Phone (714) 
472-0303. TLX 701464. 

Circle No 365 


MAC IC 


The MA7010 is a 16X16 multiplier/ 
accumulator IC that is pin- and func- 
tion-compatible with IDT7210 and 
TDC1010 parts. In addition, the 
68-pin version offers an internal 
pipeline register and an accumula- 
tor output register that you can 
reset to zero. These additional facili- 
ties suit the part to digital filtering 
and matrix evaluation applications. 

Activating the pipeline register 
introduces one clock-cycle latency 
into the multiply/accumulate pro- 
cess, but allows you to reduce the 
device’s cycle time to 55 nsec. When 
the pipeline register is inactivated, 
the device has an 85-nsec multiply/ 
accumulate time. The device accepts 
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magnitude inputs, and produces a 
39-bit result that you can optionally 
round up to 19 bits. You can select 
the multiplier/accumulator to per- 
form accumulation or subtraction, 
and you can preload it with a 35-bit 
value. The MA7010 is fabricated in 
CMOS SOS (silicon on saphire) and 
is available in a 64-pin DIL package, 
or in a 68-pin leadless chip carrier or 
pin-grid array. Approximately £60 
(100). 

Marconi Electronic Devices Ltd, 
Doddington Road, Lincoln LN6 
3LF, UK. Phone (0522) 688121. 
TLX 56380. 

Circle No 366 

Marconi Electronic Devices Inc, 
45 Davids Dr, Hauppauge, NY 
11788. Phone (516) 231-7710. TLX 
275801. 

Circle No 367 


MICROCONTROLLERS 


Pin-compatible with the equivalent 
Intel types, the MAB8032AH and 
MAB8052AH are enhanced versions 
of the 8051 microcontroller. The 
MAB8052AH provides 8k bytes of 
mask-programmable ROM, 256 
bytes of RAM, and the capability to 
address as much as 128k bytes of 
external memory. The 
MAB8032AH is a ROMless version 
of the MAB8052AH. Both devices 
provide four 8-bit I/O ports, a 6- 
source nested-interrupt structure 
with two priority levels, three 16-bit 
timers, and a full-duplex serial I/O 
port. Their architecture provides 
nonpaged jumps, direct addressing, 
four 8-bit register banks, and stacks 
as deep as 256 bytes. 

Instructions are included for BCD 
and binary arithmetic, and bit-han- 
dling functions. The microcontrol- 
lers feature a 12-MHz on-chip oscil- 
lator, or alternatively accept 
external clock frequencies in the 
3.0- to 12-MHz range. The company 
can also supply the MAB8031AH, 
a ROMless version of the 
MAB8051AH, with a 15-MHz on- 
chip oscillator. All these microcon- 
trollers are available for operation 
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within three ranges: 0 to +70°C, 
—40 to +85°C, and —40 to +100°C. 
MAB8032AH, DM 8; MAB8052AH, 
DM 10; 15-MHz MAB8031AH, DM 
8.60 (50,000). 

Philips, Elcoma Div, Box 523, 
5600 AM Eindhoven, The Nether- 
lands. Phone (040) 757005. TLX 
51573. 

Circle No 372 


DMA CONTROLLER 


The SAB82257 16-bit DMA control- 
ler provides an interface directly to 
80286, 80186/188, and 8086/88 wPs. 
It also has a remote mode that al- 
lows you to use it with other pro- 
cessors. The controller has four in- 
dependent DMA channels that are 
capable of data-transfer speeds as 
high as 8M bytes/sec with an 8-MHz 
clock in 80286 systems, or 4M bytes/ 
sec with an 8-MHz clock in 8086/186 
systems. It supports 16M-byte 
memory and I/O address spaces and 
can transfer a maximum block size 
of 16M bytes. You can chain-com- 
mand blocks for any channel so that 
they are executed sequentially, and 
you can include conditional and un- 
conditional stop and jump com- 
mands to create complex DMA se- 
quences. 

Using data chaining, you can build 
a destination data block from multi- 
ple source data blocks or break up 
one source block into multiple desti- 
nation blocks. When physical and 
logical bus widths differ, the DMA 
controller automatically assembles/ 


disassembles bytes into words, or 
words into bytes as necessary. It 
also performs byte/word transfor- 
mations where source and destina- 
tion logical bus widths differ. The 
device comes in a 68-pin plastic 
leaded chip carrier. DM 35 to DM 50 
in low volumes. 

Siemens AG, Zentralstelle fiir 
Information, Postfach 103, 8000 
Munich 1, West Germany. Phone 
(089) 2340. TLX 5210025. 

Circle No 370 

Siemens Components Inc, 186 
Wood Ave S, Iselin, NJ 08803. 
Phone (201) 321-4842. 

Circle No 371 


VIDEO D/A CONVERTER 


Offering 300-MHz word rates and a 
low (45-pV-sec) glitch impulse, the 
Model AD9708 8-bit video D/A con- 
verter is suitable for displays hav- 
ing resolutions as high as 2kx2k 
pixels. The device incorporates 
blanking, composite-sync, 10% over- 
bright, and reference-white control 
pins. The settling time to within 
+0.4% of full gray-scale output is 6 
nsec. Other specs include +0.2% 
max integral and differential nonlin- 
earity, +2-mV max initial offset 
voltage, and guaranteed mono- 
tonicity. 

The converter’s logic inputs are 
compatible with both 10KH and 
100KH ECL systems; the output 
satisfies the RS-170 video standard 
and can drive a 75. line directly. 
The AD9703 comes in a 24-pin DIP, 
operates from a —5.2V ECL supply, 
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and dissipates 1.1W. Nonhermetic 
BW-grade units operate over —25 to 
+85°C; hermetic BD- and TD-grade 
units operate over —55 to +125°C. 
The three grades cost $42.60, 
$47.20, and $52.90 (100), respec- 
tively. 

Analog Devices Inc, Literature 
Center, 70 Shawmut Rd, Canton, 
MA 02021. Phone (617) 329-4700. 
TWX 710-394-6577. 

Circle No 376 


EPROM 

The TS27C1024 is a 1M-bit UV- 
erasable CMOS EPROM organized 
as 64kx16 bits. The EPROM is 
available in a range of access times 
from 120 to 250 nsec and consumes a 
maximum of 50 mA from its 5V 
supply. The device has a program- 
ming voltage of 12.5V and contains 
its own electronic signature so that 
PROM programmers can automati- 
cally identify the part. Suitable pro- 
grammers can program the entire 
EPROM in around 30 sec. 

The TS27C1024 is housed in a 
40-pin ceramic DIP or in a 44-pin 
plastic leaded chip carrier. It will 
also be available as a one-time-pro- 
grammable part in a plastic pack- 
age. The TS27C1024 sells for around 
$25 (1000), with future pricing re- 
maining in-line with other 1M-bit 
EPROM manufacturers. 

Thomson Semiconducteurs, 45 
Ave de l’Europe, 78140 Velizy, 
France. Phone (1) 39469719. TLX 
204780. 

Circle No 368 

Thomson Components-Mostek 
Corp, 1310 Electronics Dr, Carroll- 
ton, TX 75006. Phone (214) 466- 
6000. TLX 730643. 

Circle No 369 


A/D CONVERTER 


The ADC80MAH-12 is a monolithic. 


design of the industry-standard 
ADC80 12-bit A/D converter, and it 
contains all the circuit blocks re- 
quired by a successive-approxima- 
tion ADC. The device’s on-chip cir- 
cuitry includes a comparator, a 6.3V 
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laser-trimmed reference, a succes- 


sive-approximation register, a clock, 
and associated logic. The ADC specs 
a 25-wsec max conversion time and 
guarantees +0.012% max nonlinear- 
ity and no missing codes over —25 to 
+85°C. 

By making appropriate pin con- 
nections, you can choose bipolar 
input ranges of +2.5, +5, or +10V, 
or unipolar ranges of 0 to 5 or 10V. 
Housed in a 32-pin hermetic DIP, 
the ADC80MAH-12 operates from 
+12 to +15V split supplies and a5V 
logic supply. Power dissipation is 
705 mW max. $35 (100). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TWX 910-952-1111. 

Circle No 377 


COMM IC 

The MK5025 communications con- 
troller provides link-level (LAPB) 
control of the 1984 CCITT version of 
X.25 communications links that op- 
erate at data rates as high as 7M 
bps. The controller implements 
frame formatting, FCS generation 
and checking (16- or 32-bit CRQ), 
transparency (bit-stuffing), error 
recovery by retransmission, se- 
quence number control, and unnum- 
bered and supervisory frame con- 
trol. The controller is also 
compatible with X.32, X.75, and 
ISDN LAPD link-level protocols. A 
transparent mode allows you to dis- 
able the X.25 processing so that you 
can implement custom protocols. All 
interactions between the IC and the 
network-level software conform to 
the ISO (International Organization 
for Standardization) serv- 


ice-primitives concept. A 2-channel 
on-chip DMA controller manages 
data transfers to and from host 
memory, and on-chip 64-byte trans- 
mit- and receive-data FIFOs buffer 
data to and from the network. The 
MK5025 interfaces to most popular 
8- and 16-bit wPs. $47 (1000). 
Thomson Semiconducteurs, 45 
Ave de l’Europe, 78140 Velizy, 
France. Phone (1) 39469719. TLX 
204780. 
Circle No 408 
Thomson Components-Mostek 
Corp, 1310 Electronics Dr, Carroll- 
ton, TX 75006. Phone (214) 466- 
6000. TLX 730643. 
Circle No 373 


DRIVER IC 


The 5-pin L9350 high-side driver IC 
can deliver as much as 600 mA with 
a typical output saturation voltage 
of 0.7V at full rated output current. 
The driver’s control input is TTL 
compatible. Targeted at automotive 
applications, the driver operates 
over a supply-voltage range from 
4.5 to 24V and can withstand volt- 
age transients of +120V, 60V load- 
dump transients, and battery rever- 
sals on its power-supply input. The 
output stage is protected against 
short circuits to either supply, and 
against +60V transients. An addi- 
tional safety feature ensures that 
the output is turned off if the control 
input or supply ground is discon- 
nected. $1.80 (100,000). 

SGS Microelettronica SpA, Via C 
Olivetti 2, 20041 Agrate Brianza, 
Italy. Phone (039) 65551. TLX 
330131. 

Circle No 374 

SGS Semiconductor Corp, 1000 E 
Bell Rd, Phoenix, AZ 85022. 
Phone (602) 867-6100. TLX 249976. 

Circle No 375 


MULTIPLEXERS 


Models MAX358 (eight channels) 
and MAX359 (four differential chan- 
nels) are analog multiplexers that 
offer improved fault protection com- 
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INPUT VOLTAGE 


pared with such devices as the HI- 
d08A and HI-509A. Under a power- 
down fault condition, the units 
typically allow less than 1 nA/chan- 
nel of input leakage current in the 
presence of input voltages as high as 
+30V. Furthermore, the multiplex- 
ers can withstand continuous +35V 
overvoltages on all their inputs si- 
multaneously. 

Other characteristics of the 
MA X358/359 include break-before- 
make switching and latch-up-proof 
operation in the power-down condi- 
tion (even with input signals ap- 
plied). The devices draw 200 pA 
from +4.5 to +18V supplies. Drain- 
on and drain-off leakage currents 
are 5nA max; source-off leakage is 1 
nA max. Both devices are available 
in 16-pin plastic DIPs, ceramic 
DIPs, and surface-mount packages. 
Prices for commercial- and military- 
temperature-range versions start at 
$7.35 and $17.35 (100), respectively. 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 

Circle No 378 


GaAs LOGIC ICs 

These three GaAs digital ICs can 
operate at speeds as high as 2.4 
GHz. Model »jPD700B is a master- 
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slave D-type flip-flop that has set/ 
reset functions. Model ~»PD701B is 
a master-slave T-type flip-flop that 
also offers set/reset functions. 
Model »PD702B is a 3-input Or/Nor 
gate. The typical positive-supply 
current (Ipp) for the »PD700B and 
-702B is 70 mA; the pPD701B’s Ipp 
is 80 mA. Models wPD700B and 
-702B draw a 50-mA negative-sup- 
ply current (Iss); the »PD701B 
draws 60 mA. In 16-pin hermetic 
ceramic packages, $197 (100). Deliv- 
ery, three months ARO. 

California Eastern Laboratories, 
3260 Jay St, Santa Clara, CA 
95054. Phone (408) 988-3500. 

Circle No 379 


ENCODER/DECODER 


Targeted for use in radio-communi- 
cation systems, the FX365 CTCSS 
(continuous tone controlled squelch 
system) encoder/decoder features a 
P interface that allows you to gen- 
erate, encode, and decode 38 sub- 
audible tones between 67 and 250 
Hz. In addition, the wP interface 
allows you to switch between trans- 
mit and receive modes, and to over- 
ride the tone-decoding circuitry so 
that you can monitor a received 
audio signal. The pP interface oper- 
ates in parallel or serial mode. In 
the parallel mode, a latch-enable 
input loads control data into an in- 
ternal latch; in the serial mode, you 
can load control data via a serial 
port and clock inputs. 

The IC has an on-chip highpass 
filter with a 300-Hz cutoff frequen- 
cy, which you can switch into the 
transmit or receive signal path, to 


provide audio prefiltering or rejec- 
tion of the received CTCSS tones, 
respectively. The FX365 operates 
from a 5V supply and draws 3.5 mA 
typ. On-chip clock circuitry gener- 
ates all frequency timing from a 
1-MHz crystal or an external clock 
source. The device is available in a 
24-pin DIP or in a 24- or 28-pin 
surface-mount package. Approxi- 
mately £7.75 (1000). 

Consumer Microcircuits Ltd, 
Wheaton Rd, Industrial Estate 
East, Witham, Essex CM8 3TD, 
UK. Phone (0376) 513833. TLX 
99382. 

Circle No 380 

Mx-Com Inc, 4800 Bethania Sta- 
tion Rd, Winston-Salem, NC 27105. 
Phone (919) 744-5050. 

Circle No 381 


DSP CHIPS 


The ADSP-3211 floating-point mul- 
tiplier achieves throughput to 20M 
flops and 5M flops for single- and 
double-precision operations, respec- 
tively. The ADSP-3221 floating- 
point arithmetic-logic unit (ALU) in- 
corporates new instructions for 
IEEE divide and square-root opera- 
tions. Each has a lower-cost, 10M- 
flops, single-precision version: the 
ADSP-3201 multiplier and ADSP- 
3202 ALU. All four products use 
1.5-~m CMOS technology and come 
in 144-pin pin-grid arrays. 

The ADSP-3211, for example, has 
two 32-bit input ports and one 32-bit 
output port, and it performs single- 
precision, floating-point multiplica- 

Text continued on pg 154 
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YOUR FIBE 
AREN'T FINISH 


The days of running from vendor to vendor to 
configure a cohesive information manage- 
ment network are over. With the formation of 
the Augat Communications Group, you now 
have a single source for off-the-shelf twisted 
pair, fiberoptic and coax network products. 

Augat not only makes the products you 
need, but offers the expertise and knowledge 
to tie your information management network 
together. Augat simplifies system design, 
specification and product acquisition. No one 
else makes it this easy. 

We offer the broadest range of network 
interconnection products available today. 
These products include twisted pair connec- 
tors, coaxial connectors, fiberoptic connectors, 
terminal blocks, distribution frames, data links, 
amplifiers, line extenders, network expanders, 
taps, splitters, digital cross connect systems 
and much more. 
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COAX AND TWISTED PAIR NETWOR 
ED UNTILTHEY RE TIED TOGETHER, 


Augat Communications Group meets 
your fiber, coax and twisted pair network 
needs by integrating the proven products and 
expertise of six Augat operations: Broadband, 
LRC, Melco, Telzon, Fiberoptics and Vitek. 
Whether your network requirements are for a 
LAN within a single office or a multi building 
complex; or a WAN throughout many states; 
or a connectorization and distribution system 
within a central office, Augat Communications 
Group can tie it all together with ease. 

For more information on the one com- 
pany that has the products, the capability and 
the experience to tie fiber, coax and twisted 
pair into a common network, contact Augat 
Communications Group, PO Box 1110, Seattle, 
WA 98111. Call us at 206-223-1110. 
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WE'RE AUGAT 
COMMUNICATIONS GROUP 
WE TIE IT ALL TOGETHER 

..WITH EASE. 
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CMOS into the FAST lane. 


Advanced CMOS Logic: the new industry 
standard that’s fast as FAST. 


Now, Advanced CMOS Logic (ACL) 
gives you speed and drive to match FAST. 
You get all the advantages of CMOS, with 
less than 3ns propagation delay (AC 00 
NAND Gate) and 24mA output drive current. 

Outperforms FACT.* 

Our ACL is faster than FACT. GE/RCA 
ACL uses a 1.5 micron channel length N-well 
CMOS process resulting in an on-chip gate 
delay of only 0.7ns. 

FAST speed, CMOS low power. 

ACL power dissipation Is typically less 
than 25% of a FAST bipolar device. ACL dis- 
sipates less than a quarter of one Watt while 
switching, compared to one full Watt for a 
FAST IC (transceiver operating at 5 MHz). 
Quiescent power savings are even more 
dramatic. ACL idles at 1/1000 the power of 
a FAST IC (.5mW vs. .SW). 

And with lower heat dissipation than 
bipolar, you can expect ACL to perform more 
reliably than FAST and As. 

Latch-up and ESD Protection. 

Latch-up concern is virtually eliminated. 
ACL uses a thin epitaxial layer which effec- 
tively shorts the parasitic PNP transistor 


*EAST and FACT are trademarks of Fairchild Semiconductor Corp. 


responsible for SCR latch-up. 

And new dual diode input/output circuit 
provides ESD protection in excess of 2KV. 

High Rel and macrocells, too. 

Most ACL designs from GE/RCA will be 
available in our macrocell library for standard 
cells. And we'll have High Rel versions screened 
to MIL-STD-883 Class B coming soon. 

Expanding productline. 

Our line already includes 27 of the most 
popular types, in both AC and ACT (TTL- 
compatible) versions. And 77 more types will 
be available in 1987. 

Prices comparable to FAST. 

Our ACL line is priced comparably to 
FAST, so your savings with CMOS low power 
pay for the cost of switching. 

Start your sampling today. 

Put yourself ahead in the technology 
race with free samples. Samples must be 
requested on company letterhead. Write: 
GE/RCA Solid State, Box 2900, Somerville, 
NJ 08876. 

For more information, call toll-free: 
800-443-7364, extension 11. Or contact your 
local GE/RCA sales office or distributor. 


Call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (2) 82-291. 


EDN July 9, 1987 


@ ren 


153 


Integrated Circuits 


tion with a latency of 140 nsec. 
Parts.are specified for operation 
over the commercial and military 
temperature ranges. ADSP-3201 
and ADSP-3202, from $97; ADSP- 
8211 and ADSP-3221, from $300 
(100). 

Analog Devices Inc, Literature 
Center, 70 Shawmut Rd, Canton, 
MA 02021. Phone (617) 461-3672. 

Circle No 382 


GaAs PRESCALER 
The monolithic ADV 3040 is a GaAs, 
3-GHz, divide-by-4 prescaler for mi- 
crowave and high-frequency-syn- 
thesizer applications. The device 
provides ECL-compatible output 
levels over the range 0.8 to 3 GHz, 
and it operates over the military and 
commercial temperature ranges. Its 
specifications include —130-dBe/Hz 
phase noise, 500 input impedance, 
and a 1.5:1 input VSWR. The sin- 
gle-sideband phase noise at 10 kHz 
does not contribute to the noise 
sidebands of a microwave source 
locked in a wideband phase-locked 
loop, nor does the phase noise add to 
the noise floor of a phase-locked 
signal source when that source uses 
a 10-MHz crystal as its reference. 
Commercial-grade version in an 
8-pin flat pack, $77 (1000). 
Anadigics Inc, 35 Technology 
Dr, Warren, NJ 07060. Phone (201) 
668-5000. TLX 510-600-5741. 
Circle No 384 
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STATIC RAMs 
The MB84256 family of 256k-byte 
static RAMs offers access times as 
fast as 100 nsec. The MOS parts are 
TTL compatible and come in 
JEDEC-standard 28-pin DIPs, 
28-pin gull-wing plastic flat packs, 
and 32-pad leadless chip carriers. 
Standard versions offer 100-, 120-, 
or 150-nsec access times; they dissi- 
pate 385 mW in active mode, 16.5 
mW in standby. For lower-power 
applications, the MB84256L and 
MB84256LL draw only 50 and 5 pA, 
respectively, in standby mode. The 
100-nsec version, $27.95 (100). 

Fujitsu Microelectronics Inc, 
Marketing Communications, 3320 
Scott Blvd, Santa Clara, CA 95054. 
Phone (408) 562-1000. TWX 910- 
338-0190. 

Circle No 385 


QUAD TRACK/HOLD IC 


The Model CS31412 monolithic quad 
track/hold IC offers 12-bit accuracy 
and a l-wsec acquisition time. You 
can configure the input multiplexer 
to accept four single-ended signals 
or two differential signals. Each of 
the IC’s four track/hold amplifiers 
includes a hold capacitor; the volt- 
age droop is only 0.01 wV/usec. The 
device also includes a RAM-based 
calibration scheme that reduces the 
total unadjusted error—including 
nonlinearity, gain error, and hold- 
pedestal error—to 700 .V max over 
time and temperature. The CS31412 
comes in an 18-pin ceramic DIP, 
operates on +5V supplies, and dissi- 
pates 250 mW. To simplify its evalu- 
ation, you can buy the CDB31412 
demo board, including a socketed 
IC, for $100. CS31412, from $36 
(100). 

Crystal Semiconductor Corp, 


Box 17847, Austin, TX 78760. 
Phone (512) 445-7222. 
Circle No 388 


BAR-GRAPH ADC 


Model ICL7182 is an A/D converter 
that not only directly drives a multi- 
plexed LCD but also requires only 
three external components to drive 
a 101-segment bar graph. The mon- 
olithic, silicon-gate CMOS device 
consumes 1.8 mW typ. Analog and 
reference inputs are fully differen- 
tial (the chip includes a 2.56V band- 
gap reference). Guaranteed specs 
include less than 0.5% error for non- 
linearity and zero offset at a 1V 
full-scale input. The full-scale differ- 
ential input range is 200 mV to 
1.1V. The part comes in a 40-pin 
DIP. $8.95 (100). 

GE/Intersil, 10600 Ridgeview Ct, 
Cupertino, CA 95014. Phone (408) 
996-5000. TWX 910-338-0171. 

Circle No 383 


DATA ACQUISITION 


The HS9414 is a self-contained, 
12-bit data-acquisition system in a 
2.1X0.8-in., 40-pin DIP module. It 
includes a 4-channel, differential-in- 
put multiplexer and an instrumenta- 
tion amplifier that has digitally pro- 
grammable gains of 1, 10, 100, and 
500. The module also includes a 10V 
reference, an S/H amplifier, and a 
974-type A/D converter. The sys- 
tem’s throughput ranges from 8.2k 
samples/see (with 0.02% accuracy) 
at a gain of 500 to 24k samples/sec 
(with 0.01% accuracy) at a gain of 1. 
You can improve the throughput by 
pipelining the selection of mux chan- 
nels. The module’s power-supply re- 
quirements are +15 and +5V. It 
dissipates 980 mW typ, 1300 mW 
max. HS 9414C, $119; HS 9414B, 
$220. Delivery, six to eight weeks 
ARO. 

Hybrid Systems Corp, 22 Linnell 
Circle, Suburban Industrial Park, 
Billerica, MA 01821. Phone (617) 
667-8700. 

Circle No 386 
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GaAs OP AMP 


The AOP 3510 GaAs op amp offers a 
1200V/wsec slew rate, 20-nsec set- 
tling time, 70-dB open-loop gain, 
and 350-MHz unity-gain bandwidth. 
The part is suitable for application 
in such products as A/D- and D/A- 
converter amplifiers, S/H amplifi- 
ers, fiber-optic systems, and LANs. 
The amplifier comes in a 16-pin DIP 
or in die form. A commercial-grade 
version in a 16-pin DIP (AOP 3510 
J3C) costs $32.75 (1000). 
Anadigics Inc, 35 Technology 
Dr, Warren, NJ 07060. Phone (201) 
668-5000. TWX 510-600-5741. 
Circle No 387 


A/D CONVERTER 


According to its manufacturer, the 
HS 9476 is the first hybrid 16-bit 
A/D converter to include an S/H 
amplifier in the package. The combi- 
nation supports typical conversion 
rates as high as 50k samples/sec 
with 14-bit resolution and 45.4k 
samples/sec with 16-bit resolution. 
At 14-bit resolution, the device 
specifications guarantee no missing 
codes over the operating range 0 to 
70°C. Input ranges include +5V, 
+10V, 0 to 10V, and 0 to 20V. 
Other specs include an integral 
linearity error of 0.003% full-scale 
resolution (FSR), a differential line- 
arity of 0.006% FSR max, and gain 
and linearity drifts of +2 ppm/°C 
max. The HS 9476 operates from 
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two decades of machine 


EG&G Reticon, with ne. 


vision leadership, introd 
e first member of a new li 


advanced features wanted by 


__ demanding users... including 
__an outstanding price/perform- 
ance ratio. 


_Unequalied in speed, the 


new Reticon LC1902 operates 

__ at clock rates up to 20 MHz. 
_Based on high performance 

technology, with 256, 512, 1024 


and 2048 sensor selection 
capability, the LC1902’s sensi- 
tivity is second to none. 

Bore sighting and angular 
corrected registered mount- 
ings provide convenient, fast, 
and repeatable remounting or 
replacement. With the LC1902, 
no additional mechanical 
alignment is required. 


__sCOpiicity of design ri te u 
unmatched modular 
vine interchangeabilit 
scan camera family—the 
LC1902— with all the 


which translate into maximum — 
flexibility in your applications. 
With a full range of optical 
mounting and processing 
accessory options, system 
configuration is simplified. 

And along with these and 
many other important fea- 
tures, the LC1902’s price is as 
attractive as its performance. 

The LC1902 has it all: — 
Superior capabilities, reliabil- 
ity, price, and service. A great 
total value that keeps on 
growing with your needs. 


To learn more how Reticon 
can meet your vision product 
needs, call the sales office 
near you. 


Contact: Western U.S. (408) 738-4266; Eastern U.S. (617) 745-7400; 
Japan 03-343-4411; England (0734) 788666; West Germany (089) 92692-666. 


EGsG RETICON 


345 POTRERO AVENUE ¢ SUNNYVALE, CA 94086 
A subsidiary of EG&G, Inc., a Fortune 300, diversified technology-oriented company. 
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+15V and 5V supplies, consumes 
1520 mW max, and is pin compatible 
with the HS 9576, the Burr Brown 
ADC 76, and the Analog Devices 
376. It is packaged in a 32-pin DIP. 
HS 9476J, $180 (100). Delivery, four 
to six weeks ARO. 

Hybrid Systems Corp, 22 Linnell 
Circle, Billerica, MA 01821. Phone 
(617) 667-8700. TWX 710-347-1575. 

Circle No 394 


CMOS TIMER 


The Model S-8081B is a CMOS IC 
that includes an RC oscillator, a 


20-stage divider, a power-on clear 
circuit, and a circuit that prevents 
chattering at the trigger input. The 
IC also has a voltage reference that 
stabilizes the oscillator, and it in- 
cludes level shifters and an output 
transistor. An inverted trigger out- 
put and set/reset controls are avail- 
able. The device operates from a 4.5 
to 16.5V supply and draws 200 pA 
max with the output open. It comes 
in an 8-pin plastic DIP. $2 (1000). 
Delivery, stock to eight weeks 
ARO. 

Seiko Instruments USA Inc, 
2990 W Lomita Blvd, Torrance, CA 
90505. Phone (213) 530-8777. 

Circle No 390 


GaAs BUFFER 

The HMD-11188-2 is a GaAs dual- 
clock-driver/fan-out buffer that’s 
ECL compatible but four times fast- 
er than equivalent ECL devices. 
The buffer features a 1.8-GHz clock 


speed and 800-psec typ propaga- 
tion delay. Quad outputs provide 
fan-out to four 500 transmission 
lines with less than 50 psec of skew 
among them. A mode control lets 
you complement these outputs, and 
a third input lets you enable and 
disable the output data. A second 
driver circuit, independent of the 
first, provides a noninverting fan- 
out of two outputs. The buffer oper- 
ates within the range of —55 to 
+85°C and comes in a 16-pin her- 
metic flatpack. $155 (100). Delivery, 
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My on Matrox to add 


professional quality graphics 
to PC/AT, with options that 


match a wide range of 
applications. Matrox counted 
on Brooktree® to provide 
software/pin compatible 


RAMDACs that get the 
job done. 
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six weeks ARO. 

Harris Microwave Semiconduc- 
tor, 1530 McCarthy Blvd, Milpitas, 
CA 95035. Phone (408) 262-2222. 
TWX 910-338-2247. 

Circle No 391 


D/A CONVERTER 


Suitable for use in compact-disk 
players, the 16-bit, serial-input 
PCM56P is a complete D/A convert- 
er that includes a zener voltage ref- 
erence, thin-film resistors, current 
switches, and a high-speed, low- 
noise-output op amp. The convert- 


er’s output voltage settles to within 
+0.006% FSR in 1.5 psec, and the 
maximum total-harmonic distortion 
is 0.0025%. The unit is monotonic to 
a 15-bit resolution and dissipates 
only 260 mW max when operating 
from 5V supplies. The device can 
also operate from +12V supplies. It 
comes in a 16-pin plastic DIP. Based 
on preliminary data, the estimated 
MTBF is three million hours at 
35°C. $12 (100). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TLX 666491. TWX 910- 
952-1111. 

Circle No 395 


FIFO MEMORY 


Providing asynchronous data trans- 
fer between digital systems, the 
MA7001 512x9-bit FIFO memory 
allows you to write and read FIFO 
data simultaneously. It has an ac- 
cess time of 55 nsec and a read/write 


eycle time of 75 nsec. FIF O-full and 
FIFO-empty flag outputs allow you 
to avoid data overflow or underflow, 
and a retransmit feature allows you 
to reset the read pointer to its initial 
value so that you can retransmit the 
data contained in the FIFO. 

Expansion logic in the device al- 
lows you to expand a FIFO system’s 
word size or depth by using multiple 
devices. The FIFO memory is fabri- 
cated using fully static silicon-on- 
sapphire (SOS) CMOS technology. 
It’s pin compatible with the MK4501 
and IDT7201 FIFOs and comes in a 
28-pin LCC or DIP. £18 (100). 

Marconi Electronic Devices Ltd, 
IC Div, Lincoln Industrial Park, 
Doddington Rd, Lincoln LN6 3LF, 
UK. Phone (0522) 688121. TLX 
56380. 

Circle No 392 

Marconi Electronic Devices Inc, 
80 Smith St, East Farmingdale, 
NY 11735. Phone (516) 756-1900. 

Circle No 393 


Brooktree 


Matrox PG1280A. 1280x1024 
resolution color display processor 
board. Displays 256 colors from either 
a 4,096 or 16.8 million color palette. 
Bt451/Bt458. Triple 4bit/8bit 
RAMDAC family. Both 125 MHz with 
256 color palette. TTL Compatible. 


Brooktree Corporation, 9950 Barnes 
Canyon Road, San Diego, California 
—__ 92121. 1-800-VIDEO IC or 
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GRAPHICS CHIP 


With the addition of a few external 
components, the monolithic 


MC10320 provides the complete in- 
terface between a color monitor and 
its controlling computer. The device 
contains three 4-bit video D/A con- 
verters, a 12-bit x 16-location color 
palette (RAM), a voltage reference, 
and the necessary latches. The chip 
is compatible with most digital sys- 
tems because the input and output 
circuits have separate power-supply 
terminals; you can connect a 5 or 
—5V supply to accommodate either 
TTL or ECL. 

Specs include a guaranteed 125- 
MHz pixel rate, 750-mW typ power 
dissipation, a glitch area of 20 
pV/sec, and a 3-nsec settling time. 
Differential and integral nonlineari- 
ty errors are +% LSB. $46.08 
(1000). 

Motorola Inc, Semiconductor 
Products Sector, Box 52073, Phoe- 
nix, AZ 85072. Phone (602) 897- 
3872. 

Circle No 396 


QUAD COMPARATORS 


The LP165 and -365 are quad, 139- 
type comparators fabricated on 
monolithic bipolar ICs. By adjusting 
a programmable set current, you 
can trade response time and output- 
drive capability for power dissipa- 
tion. Each comparator has an 
uncommitted output-emitter 
connection that you can configure as 
an interface to TTL, DTL, CMOS, 
NMOS, and PMOS logic families. 
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The comparators can operate from a 
single or a split power supply (4 to 
36V, or +2 to +18V). The inputs’ 
common-mode range includes the 
most negative supply rail. The de- 
vices are specified for the commer- 
cial or military temperature ranges 
and are packaged in 16-lead plastic 
or ceramic DIPs. Commercial ver- 

sion, $1.55; military, $1.93 (100). 
Raytheon Co, Semiconductor 
Div, 350 Ellis St, Mountain View, 

CA 94043. Phone (415) 968-9211. 
Circle No 406 


ANALOG SWITCH 


The CDG201B quad-spst analog 
switch has TTL-compatible control 
inputs. Pin- and function-compatible 
with industry-standard DG201 
switches, the monolithic device com- 
bines CMOS and DMOS (double-dif- 
fused MOS) technology. The 
switches offer a wide bandwidth, 
with less than 1-dB rolloff at 100 
MHz. The off isolation is 70 dB at 10 
MHz, 40 dB at 100 MHz. The analog 
input range is +10V using +15V 
supplies. Chips are available in die 
form or housed in 16-pin DIPs. In- 
dustrial version, $2.45 (100). Deliv- 
ery, six weeks ARO. 

Topaz Semiconductor, 1971 N 
Capitol Ave, San Jose, CA 95132. 
Phone (408) 942-9100. TWX 910- 
338-0025. 

Circle No 403 


GaAs LOGIC 


An expansion of the Q-Logic family 
of GaAs devices provides products 
for fiber-optic systems and giga- 
hertz-frequency-synthesizer sys- 
tems. The new prices for this family 
make these the least expensive 
GaAs IC components available, ac- 
cording to the manufacturer. All 
parts operate at 1-GHz (min) clock 
rates and interface with ECL over 
their operating temperature range 
of 0 to 85°C. 

Semicustom designs can also 
work with TTL and CMOS logic. 
The manufacturer will build semi- 
custom GaAs ICs based either on 


your specifications or on electrical 
design and simulation that you per- 
form with the manufacturer’s work- 
station software. In either case, the 
company delivers packaged and 
functionally tested parts. Typical 
designs have 50 to 500 logic gates 
and six to 40 I/O pins. Engineering 
development for the manufacturer’s 
designs, $100,000; for customer de- 
signs, $55,000 (single circuit). Work- 
station software, $495; standard 
products, depending on complexity 
and guaranteed speed, $60 to $300 
(100). 

TriQuint Semiconductor Inc, 
Group 700, Box 4935, Beaverton, 
OR 97076. Phone (503) 629-3535. 

Circle No 389 


16x 16-BIT MAC 


Based on the company’s high-densi- 
ty bipolar VLSI process, the B3011 
fixed-point multiplier-accumulator 
(MAC) provides an 11-nsec typ mul- 
tiply-accumulate time for 16-bit in- 
puts. This ECL-compatible chip is 
the industry’s fastest, according to 
the manufacturer. The typical 
power dissipation is 5.5W. The 
chip’s 40-bit accumulator, useful for 
complex-number and double-preci- 
sion computations, has dual input 
registers and a 40-bit output. The 
MAC comes in a 132-pin pin-grid 
array. Commercial grade, $340 
(100). 

Bipolar Integrated Technology, 
1050 NW Compton Dr, Beaverton, 
OR 97006. Phone (503) 629-5490. 

Circle No 402 


MOTOR-CONTROL IC 


Designed for the control of 3-phase, 
variable-speed ac motors, de brush- 
less motors, or PWM converters, 
the MA 818P waveform-generator 
IC includes all the logic necessary to 
produce 3-phase PWM output sig- 
nals. The chip controls three com- 
plementary electronic switch pairs, 
which may be MOSFET, bipolar, or 
GTO thyristor devices, and you can 
program delays into the output 
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waveforms to maximize the efficien- 
cy of the complementary switching. 
You configure the waveform genera- 
tor via a wP interface. 

The MA 818P automatically inhib- 
its narrow output pulses that are 
less than a preprogrammed mini- 
mum period; you can program this 
minimum period to be as short as 1 
wsec. You can also switch the output 
phases to obtain forward or reverse 
motor rotation. The waveform gen- 
erator accepts constant-carrier fre- 
quencies in the 600-Hz to 19.5-kHz 
range, and it has user-selectable 
power-frequency ranges of 0 to 50 
Hz and 0 to 3 kHz. You can define 
the shape of the power frequency’s 
waveform with data contained in an 
external ROM. The MA 818P is fab- 
ricated in CMOS technology with 
TTL-compatible inputs and outputs. 
£20 (100). 

Marconi Electronic Devices Ltd, 
Lincoln Industrial Park, Dodd- 
ington Rd, Lincoln LN6 3LF, UK. 
Phone (0522) 688121. TLX 56380. 

Circle No 397 

Marconi Electronic Devices Inc, 
80 Smith St, Farmingdale, NY 
11735. Phone (516) 420-8378. 

Circle No 398 


Bunce PUT 


GROUND 


COPROCESSOR 


The UDN-2943Z is a half-bridge 
motor driver with extensive protec- 
tion circuitry. The 24V/1A device 
drives de servo motors. You can also 
use the driver in pairs for full- 
bridge applications, or as triplets 
for 3-phase brushless de motors. 
On-chip safeguards include thermal 
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and overvoltage shutdown, cross- 
over-current protection by means of 
an internally generated dead time, 
and short-circuit protection (when 
the source driver is shorted to 
ground). Input-logic lockout, which 
prevents the source and sink drivers 
from turning on simultaneously, and 
transient suppression are other 
safeguards. The pulse-width-modu- 


Designing with state-of-the-art 
components...keeping current on 
new product technology...and being 
up-to-date on product 
availability...are three ways to 
insure job security - and three 


essential ingredients your company 
needs to stay ahead of the 
competition. 


D.A.T.A.BOOKS provide this form 
of job security with the most 
complete overview of commercially 
available discrete semiconductors. 
These easy-to-use product specific 
source guides let you make initial 
product selections using the basic 
design-in parameters required in 
your application. 


Specific part number, specific 
function, specific application, lead 
code identification, electrical 
characteristics, physical 
characteristics, manufacturer, 
alternate source and outline 
drawings...product data that is 
quickly accessed...current...and 
accurate. The specific product 


BAT. 
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lated driver features saturated out- 
puts, which minimize power con- 
sumption. The device comes in a 
modified 5-lead, power-tab TO-220 
plastic package. $1.35 (100). Deliv- 
ery, 10 to 12 weeks ARO. 

Sprague Electric Co, Box 9102, 
Mansfield, MA 02048. Phone (617) 
853-5000. 

Circle No 401 


Continued on pg 162 


selection process is simplified with 
the assurance you have made the 
best possible choice. 


Yous company depends on you to 
make the right decisions. And you 
can depend on D.A.T.A.’s 
D.A.T.A.BOOKS...they make the 
right discrete component selection 
easy. 


@ Diode 
@ Transistor 
@ Thyristor 


Order any one of the above 
Discrete D.A.T.A.BOOKS at only 
$100 each for 12-month product 
coverage. Call TOLL-FREE 


1-800-854-7030 
(In CA 1-800-421-0159) 


For additional information, circle 
the reader service number, write or 
call. 


D.A.T.A., Inc. 
9889 Willow Creek Road 
Dept. SO777 P.O. Box 26875 
San Diego, CA 92126 
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OLD ALS 


ntroducing ERASIC" E? PLDs. A Logie Designer's Best Friend... 


FLEXIBILITY 


INTEGRATION 


Integrated Circuits 


MULTIPLIERS 


According to the manufacturer, the 
ECL-compatible ADSP-8018 and 
the TTL-compatible ADSP-7018 
digital multipliers come with the 
industry’s fastest multiply times— 
15 and 19 nsec max, respectively. 
Based on a bipolar process featuring 
a 2-um device geometry, these 
products feature 300-psec gate de- 
lays and 300-~W/gate power dissi- 
pation. Each device dissipates less 


than 3.5W total. The 32-bit output 


port presents the product of a 
16X 16-bit multiply operation in one 
cycle; for 16-bit systems, you can 
multiplex the result through a sin- 
gle port. 

Independent input, instruction- 
status, and output latches have a 
transparent mode of operation that 
simplifies system timing. The multi- 
pliers accept 2’s-complement, un- 
signed-magnitude, and mixed-mode 
input code. Both devices come in 
108-pin pin-grid arrays, spec’d for 


the commercial temperature range. 
ADSP-8018, $260; ADSP-7018, $205 
(100). 

Analog Devices Inc, Literature 
Center, 70 Shawmut Rd, Canton, 
MA 02021. Phone (617) 461-3672. 
TWX 710-394-6577. TLX 174059. 

Circle No 400 


DIFFERENTIAL AMP 


The INA106 differential amplifier 
provides a gain of 10 by combining a 
precision op amp and a 10- to 100-kO 
resistor network on a monolithic 
chip. Overall accuracy, including er- 


rors in gain, linearity, offsets, and 


CMR, is better than +0.015%. The 
amplifier’s 20-mA output (for posi- 
tive output voltages) simplifies the 
design of 4- to 20-mA transmitter 
circuits. : 

Other specs include a minimum 
100-dB CMR, a 5-psec settling time 
(to +0.01%), and a 2-mA quiescent 
supply current. The device comes in 


a TO-99 can or a plastic 8-pin DIP, 


spec’d for the commercial, industri- 
al, or military temperature ranges. 
From $3.65 (100). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TLX 666491. TWX 910- 
952-1111. 

Circle No 399 


A/D CONVERTER 


The THC1068 8-bit hybrid flash con- 
verter requires only a TTL clock 
and a bipolar analog input for opera-. 
tion. The device includes an input 
amplifier, a bandgap voltage refer- 


SS 
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ence, and 3-state outputs. You pro- 
gram the pins of the device, which 
comes in a 24-pin DIP, to accept 
positive, negative, or bipolar analog 
inputs. The converter operates over 
the military temperature range and 
meets the test and reliability re- 
quirements of MIL-STD-883B, Rev 
C. Hybrid Systems (Billerica, MA) 
will be a second source. $375 (100). 
TRW, LSI Products Div, Box 
2472, La Jolla, CA 92038. Phone 

(619) 457-1000. 
Circle No 404 


DUAL UART 


The HDAC7541Z is a monolithic, 
12-bit multiplying D/A converter 
with an industry-standard pinout. 


The manufacturer states that the- 


converter offers the lowest gain 
error (0.75 LSB), lowest output 
glitch error (400 nV sec), and the 
lowest feedthrough error (0.5 mV 
p-p) in the industry. The device set- 
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tles in 500 nsec. The output capaci- 
tance is less than 75 pF with all 
inputs low and less than 30 pF with 
all inputs high. The end-point line- 
arity is +¥% LSB. 

The basic structure, fabricated 
using an epitaxial process, elimi- 
nates latchup and consequently the 
need for external Schottky clamp 
diodes. The part is specified for the 
commercial, industrial, or military 
temperature range. It comes in 
18-pin plastic or ceramic DIP or as 
unpackaged chip. $7.40 (500). 

Honeywell Inc, Signal Pro- 
cessing Technologies, 1150 E 
Cheyenne Mountain Blvd, Colo- 
rado Springs, CO 80906. Phone 
(303) 577-3511. 

Circle No 405 


GaAs GATE ARRAY 

Fabricated with a self-aligned-gate 
GaAs process, the 21G06 array has 
1000 equivalent gates. The loaded 


gate delay, driving three loads and 
1500 pm of interconnect, is 160 psec 
typ. The unloaded gate delay is 100 
psec typical. The chip has 561 four- 
input NOR gates, and its I/O is 
compatible with 100K ECL. Power 
consumption is 0.7 mW typ per 
gate. The manufacturer provides a 
complete design-support kit that in- 
cludes schematic capture, logic sim- 
ulation, design-rule checking, and 
testability analysis, all of which run 
on a Daisy workstation. The device 
comes in a 48-pin ceramic leadless 
chip carrier and operates over the 
commercial temperature range. 
$540 (100). Delivery, nine weeks 
after initial design specifications are 
received. 

Ford Microelectronics Inc, 10340 
State Hwy 83 N, Colorado Springs, 
CO 80908. Phone (303) 528-7660. 

Circle No 407 
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MACSYMA 


automates symbolic mathematics. 


And yields enormous improvements in 
Speed, accuracy and modeling power. 


If you work with quantitative models 
in scientific or engineering dis- 
ciplines, MACSYMA can increase 
your modeling power. MACSYMA 
combines symbolic and numeric 
computation. And enables you to 
accurately manipulate symbolic 
expressions in a fraction of the time 
required manually. 


Wide range of capabilities 


MACSYMA offers the widest 
range of capabilities for symbolic 
computations in applied mathe- 
matics of any commercially available 
program. For example: 


Algebra: MACSYMA can manipu- 
late large expressions, expand, sim- 
plify and factor expressions, handle 
matrices and arrays, and solve 
systems of equations. 


Calculus: MACSYMA can differen- 
tiate, perform definite and indefinite 
integration, take limits, expand func- 
tions in Taylor or Laurent series, solve 
differential equations, and compute 
Laplace transforms. 


Numerical analysis: You can perform 
numerical analysis using MACSYMA® 
language, compute with arbitrary 
precision arithmetic, use a library of 
numerical analysis routines, and 
generate FORTRAN code. 


Graphics and interfaces: 
MACSYMA can generate report- 
quality graphics in 2D or 3D, with 
perspective, hidden line removal, and 
captions. MACSYMA also interfaces 
with the mathematical text processors 
‘TeX’ and ‘troff’. 


Broad base of applications 


Throughout the world thousands 
of scientists, engineers and mathe- 
maticians are using MACSYMA in 
such diverse applications as aero- 
nautical design, structural engineer- 
ing, fluid mechanics, acoustics, CAD, 
electronic and VLSI circuit design, 


MACSYMA 


The most comprehensive software for 
mathematical computing. 


You can solve problems... 


Symbolically... 


(C1) DEPENDS(Y,T)$ 

(C2) DIFF (Y,1) +¥ "2+ (2*T+1)*¥+T “24+T41; 
(D2) a +74 (2T41)¥4T7 4741 
(C3) SOLN:ODE(D2,Y,1); 


_ %CT%E! —T—1 


%C%E! — 1 


(C4) SOLVE(SUBST([Y = 1, T= 1],D3),%C), NUMER; 
(D4)  [%C = 0.5518192] 
(C5) SPECIFIC_SOLN:SUBST(D4,SOLN); 


(DS) Y = - 0.5518192T%E -T-1 


0.5518192 %E! on 


(D3) Y= 


and Numerically . 


(C6) FORTRAN(D5)$ 
Y =—(0.5518192+T+EXP(T) —T—1) 
1 /(0.5518192*EXP(T) — 1) 


electromagnetic field problems, 
plasma physics, atomic scattering 
cross sections, control theory, 
maximum likelinood estimation, 
genetic studies, and more. 
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Available on many 
computer systems 


Current systems include: 


e Symbolics 3600™ Series 
e VAX & MicroVAX || 

e SUN-2 & SUN-3 

e Apollo 

¢ Masscomp 


Other versions will be following soon. 


For an information kit about all the 
ways MACSYMA can work for you, 
just call 


1-800-MACSYMA. 


In Mass., Alaska or Hawaii only, call 
(617) 621-7770. 


Or please write to us at 


Computer-Aided Mathematics Group 
Dept. M—ED7 

Symbolics, Inc. 

Eleven Cambridge Center 
Cambridge, MA 02142 


symbolics™ 


MACSYMA®, SYPMDoIcs , Symbolics 3600 are trademarks of Symbolics, Inc. VAX and MicroVAX II are trademarks of the Digital Equipment Corporation. SUN-2 and SUN-3 are trademarks of 
SUN Microsystems, Inc. Apallo’ is a trademark of Apollo Computer, Inc Masscomp is a trademark of the Massachusetts Computer Corporation. TeX is a trademark of the American Mathematical Society. 


© Copyright 1987 Symbolics, Inc. 


MICRO-LOGICII. 


The CAE tool with a 10,000-gate 
digital simula? 


Spectrum Software’s MICRO-LOGIC II® puts 


you on top of the most complex logic design 
problems. With a powerful total capacity of 


10,000 gates, MICRO-LOGIC II helps engi- 
neers tackle tough design and simulation 
problems right at their PCs. 


MICRO-LOGIC II, which is based on our 


original MICRO-LOGIC software, is a field- 
proven, second-generation program. It has 
a high-speed event-driven simulator which is 
significantly faster than the earlier version. 


Timing Simulator 


The program provides you with a top-notch 
interactive drawing and analysis environ- 
ment. You can create logic diagrams of up 
to 64 pages with ease. The software fea- 
tures a sophisticated schematic editor 
with pan and zoom capabilities. 
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Shape Editor 


A 200-type library of standard parts is 
at your fingertips. And for a new high in 
flexibility, a built-in shape editor lets you 
create unique or custom shapes. 

MICRO-LOGIC II is available for the IBM® 
PC. It is CGA, EGA, and Hercules® com- 
patible and costs only $895 complete. An 
evaluation version is available for $100. 
Call or write today for our free brochure 
and demo disk. We'd like to put you in 
touch with a top digital solution. 


@ Total capacity of 10,000 gates 

M@ Integrated schematic editor 

M@ Fast assembly language routines 

™@ Standard parts library of 200 types 
@ Event-driven timing simulator 


CIRCLE NO 167 


for your PC. 


M@ Built-in shape editor 
HM Multiple delay models 
@ Printer and plotter hard copy 


2: Print 


hiv 
at reports 
SF lot aan i 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 


(408) 738-4387 


MICRO-LOGIC II is a registered trademark 
of Spectrum Software. 


Hercules is a registered trademark 
of Hercules Computer Technology 


IBM is a registered trademark 
of International Business Machines, Inc. 
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_ Device-independent 
~ wnterfaces enhance 


Margery S Conner, Regional Editor 


If you write application software for 
engineering workstations, or if you’re just trying 

to match application software to graphics hardware, 
you ll be glad to know that graphics-interface 
standards offer freedom from device-dependent 
interface constraints. 


0 eae 


evice-independent graphics-display interfaces offer 

compatibility between application software and the 

growing array of graphics hardware, as well as the 

promise of compatibility with future operating sys- 

tems. Although at present no software standard 
has clearly emerged, Microsoft’s Windows and Graphic Soft- 
ware Systems’ DGIS (direct graphics interface specification) 
appear to be close to popular acceptance. Nevertheless, some 
graphics-board manufacturers (who, don’t forget, have a 
vested interest in promoting their own interfacing standard) 
caution that general-purpose interfaces are incapable of ex- 
ploiting their boards’ custom hardware features. 

Application-software programmers generally have refused 
to use device-independent software to interface to graphics- 
display hardware because they perceive the interface as 1m- 
posing a speed penalty. Instead, they have opted to control 
the hardware directly (see box, “Programmers reject EGA 
interface’’). 

The impetus for the shift toward device-independent 
graphics interfaces has come from increases in speed and 
power in both the host wP and graphics hardware. Operating 
systems based on these more powerful wPs will probably 
force application programmers to use device-independent in- 
terfaces for new application programs. For example, Micro- 
soft’s OS/2, the operating system for IBM’s PS/2 machines, 
will take advantage of the protect-mode capability of the 
Intel 8086, 80286, and 80386 processors, allowing multitask- 
ing and consequently forcing application programmers to use 
device-independent interfaces. 

In contrast, a non-Windows MS-DOS system’s application 


Version 2.0 of the Windows operating environment (Microsoft Corp) 


Regardless of which application is 
/ running, the screen setup (includ- 


"ing icons and tiling characteris- 
_ tics) is the same. 


software takes control of the system, relinquishing it 
only to request services or upon termination. Because 
only one task is resident at a time, each task can have 
virtually unrestricted access to the system. When, as in 
this case, the applications software writes directly to 
the graphics hardware, it uses a device-dependent 
interface. 

Windows actually functions as more than just a 
graphics-display device-independent interface; it is an 
extension of the operating system. It forms an operat- 
ing environment, which handles memory allocation, 
multitasking, and dynamic data exchange between si- 
multaneously running application programs. The pro- 
gram also compels a consistent user interface: Regard- 
less of which application is running, the screen setup 
(including icons and tiling characteristics) remains the 
same. 

Application software running in the Windows envi- 
ronment communicates with the hardware through its 
GDI (graphics device interface), which defines a virtual 
device and conceals the specific hardware from the 
application. GDI is Microsoft’s implementation of 


ANSI’s proposed computer graphics interface (CGI). 
Note that the hardware graphics display must have a 
firmware interface to its GDI. The memory that this 
firmware requires is not insignificant; in a 34010-based 
graphics board, for example, the Windows’ drivers 
require 196k bytes of RAM. 

The Windows software costs $99. The development 
tool kit, which you need to create a Windows driver for 
your application software, sells for $495. The company 
also offers a seminar on developing Windows drivers. 

Both OS/2 and MS-DOS can have Windows as their 
common operating environment, and for this reason 
application software running under a Windows environ- 
ment in MS-DOS will have the same visual interface 
running under a Windows OS/2 environment. Although 
the application’s graphics drivers will require some 
modification to run under Windows in OS/2, Microsoft 
claims the changes will be minimal. 

The IBM PC world is not alone in its scrutiny of a 
device-independent graphics standard. X Windows, ini- 
tially developed by MIT and having the advantage of 
being in the public domain, is a windowing interface for 
Unix-based systems. Device-independent interfaces in 
Unix environments haven’t been surrounded by the 
same controversy as those in the MS-DOS world be- 
cause Unix has always supported multitasking with 
device-independent drivers. 


Fig 1—DGIS firmware on the intelligent graphics board handles graphics-function calls from application software. To conserve memory, 
the board’s hardware can switch the 64k-byte DGIS code in 16k-byte pages into the host processor’s 640k-byte memory. 
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- Programmers reject EGA interface 

WwW hen programming IBM’s. EGA (enhanced An MS-DOS system’s memory and multitasking ca- 
_ graphics adapter) hardware directly, software _ pabilities are too limited for many PC/AT applications; 
| engineers must write programs that create you may want to run your PC/AT in a 32-bit environ- 
_ drawings at the pixel level. Moreover, they must ment. You can maintain compatibility with your 
| keep track of a complex matrix of mode and MS-DOS software by running DOS as a task under 
register commands so numerous that the techni- Unix, using X Windows to switch back and forth 
 eal-reference manual IBM supplies for the board between jobs. 

_ aes specify them all. __ 

IBM does offer the PC Graphics Development Windows thumbs-up 

_ Toolkit for device-independent programming of Allan Paller, president of AUI Data Graphics (Arling- 
_ the EGA. Developed by GSS and licensed to ton, VA), a software consulting company, claims that 
- IBM, it provides a subset of CGI commands, Windows’ device independence, combined with its con- 
| which allow engineers to manipulate their draw- sistent user interface, will establish it as the dominant 
oO igs as a series of high-level pieces, instead of method of interfacing to the PC. Its popularity will be 
_ individual pixels. — _ fueled by support from the very group that has been 
. - Most software vendors, iced CAD/ resisting graphics interfaces up till now—the software- 
CAM companies, don’t believe that the benefits application vendors. He explains that software vendors 
_ bestowed by ease of programming and device want their programs to be compatible with the greatest 
dependence outweigh the 5% penalty in re- number of boards, but they also don’t want their 
__ sponse time caused by the interface’s additional programmers tied up writing device-dependent hard- 
software overhead. For this reason, most compa- ware drivers. 

nies have rejected the Development Toolkit. GSS In addition, he credits the Macintosh with already 
argues that poorly written drivers can exceed 

this penalty. Of course, few software engineers 
_ will concede that one of ees drivers men ye 
_ inefficient. 


Representative DGIS display (Graphic Software Systems Inc) 


7 VIDEO 
OUTPUT 


DISPLAY RAM 


WUOUUUUUU 
HUUOUUUUU 


PALETTE 
RAM 


(COURTESY GRAPHIC 
SOFTWARE SYSTEMS) 
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Allan Paller attributes the love af- 
fair that many users have with 


their Macs to the machine’s win- 
_ dowed, friendly environment. 


establishing the credibility of the consistent user inter- 
face. He attributes the love affair that many users have 
with their Macs to the machine’s windowed, friendly 
environment. This consistency and predictability also 
make it easy for programmers to write application 
software for it. 

Paller readily admits that Windows must run on an 
80286-based PC or higher; on an 8088-based machine, 
he says, it’s too slow. In addition, the program is 
currently limited in its memory-support and windowing 
capabilities. (By the time this article is published, 
Windows Version 2.0 should be available. It will have 
overlapping windows and will support expanded-memo- 
ry boards.) 

Autodesk (Sausalito, CA), manufacturer of the Auto- 
cad package, is another vendor that is anticipating 
Windows’ acceptance. John Sergneri, Autocad’s prod- 
uct manager, has seen a lot of interest in Windows from 
the company’s existing customer base. He claims that, 
because CAD programs often spend a great deal of time 
doing computation-intensive chores, the system is tied 
up and the user can’t use it for other tasks. In a 
Windows multitasking environment, the user can run a 
communications program, for example, while Autocad 
performs its calculations. 


Windows thumbs-down 
Brian Cody, the product manager for Versacad (Hun- 
tington Beach, CA), disagrees with these predictions of 
Windows’ acceptance as a standard. He claims that one 
of a CAD/CAM program’s strengths is its custom user 
interface; a consistent user interface is constraining. 
Moreover, Cody is concerned about the programming 


For more information. . . 

_ For more information on the device-independent 

graphics interfaces discussed in this article, contact 
the following manufacturers directly or circle the ap- 


propriate numbers on _~ ie Retrieval 
Service card. 


_ Nova Graphies - 
___ International Corp 
1015 Bee Cave Woods 
____ Austin TX 78746 
(G12) 327-9800 
-_Cirele No 548 


Graphic Software Systems Inc 
9590 SW Gemini Dr 

Beaverton OR 97005 

(503) 641-2200 

Circle No 546 


Microsoft Corp 
16011 NE 36th Way 
Redmond, WA 98073 ts 
(206) 882-8080 

_ Circle No 547 
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effort needed to adapt a program to Windows. Versacad 
has written over 60 device-dependent drivers for 
graphics boards, which represents a considerable pro- 
gramming effort. Cody hopes that an interface will 
emerge that will decrease or eliminate this effort; he 
believes Versacad’s software resources are better spent 
developing new and improved versions of CAD pro- 
grams. 

However, because of the effort required to write a 
Windows driver, and the additional complexities of the 
Windows environment, Versacad has decided to sup- 
port DGIS. The company is currently developing a 
hardware-independent driver for it. According to Cody, 
this programming task only requires days, instead of 
the weeks or months required to develop a Windows 
driver. 

DGIS consists of a subset of CGI graphics primitives 
optimized for interfacing to graphics coprocessors in an 
MS-DOS environment, and it is similar in function to 
Microsoft’s GDI. The firmware converts the DGIS 
graphics and text commands into coprocessor com- 
mands (Fig 1). Graphic Software Systems presently 
supports DGIS drivers for the Texas Instruments 
TMS34010, the Intel 82786, and the Hitachi ACRTC. 

The interface’s software-driver capabilities also in- 
clude query commands to determine the characteristics 
of the graphics board, making DGIS-based programs 
portable between hardware of varying degrees of reso- 
lution and color capability. The vendor will license 
DGIS for your application for a fee of $20,000, including 
source code. It also offers DGIS for a royalty fee of $10 
to $40 per unit, depending on quantity. 

As application-software vendors weigh the relative 
merits of device-independent graphics interfaces, 
add-in graphics-board vendors view the emergence of a 
standard with trepidation. They can see the merits of 
accessing a large number of software packages by 
writing a Windows or DGIS driver for their board, but 
they also see tradeoffs. These interfaces are general 
purpose, and thus the software that uses them can’t 
exploit any hardware accelerators unique to a particu- 
lar board. 

Sylvio Jelovitch, product manager for the PG-1281 
Matrox graphics board, which is based on the Texas 
Instruments TMS34010 graphics engine, says that Mat- 
rox is undecided about supporting DGIS. The company 
does support Windows, though. (Note that it’s more 
common for board manufacturers to support Windows 
than for software vendors to do so because the Win- 
dows hardware driver is much less complex than the 
software interfacing.) Matrox has four custom ICs on its 
PG-1281 board that accelerate graphics functions such 
as raster operation and hardware panning and zooming; 
DGIS doesn’t support these. Matrox offers its own 
proprietary interfacing scheme to exploit these capabil- 
ities. (For more information on this subject, see “PC 
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Only Nature 


outes 


P-CAD’S NEW VERSION 2.0 


More functionality. More performance. 
More capacity. Lower prices. 


Face it. Nobody routes as well as Mother Nature. 

But if you want something that comes close, you want the 
power and performance of P-CAD’s Version 2.0 PCB 
Design System. 

Simply put, P-CAD now packs the functionality to 
handle bigger, more complex printed circuit board (PCB) 
designs. Version 2.0 takes you from schematic 
capture through PCB manufacturing faster and more 

cost effectively than 
before. 

Consider even better 
placement with automatic 
gate and component 
swapping. And better 
routing capabilities made 
possible by new routing 
algorithms; beveling 
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It Better. 


for 45°; and control of routing density across layered pairs. 

Naturally, there’s more to our story, such as support 
of surface mount devices. Including components on both 
sides of the board and buried vias. 

And there’s still more big news. Like the performance 
to handle PCB designs of higher densities and non-standard 
sizes. 

P-CAD?’s big capabilities also include improved 
graphics, drawing speed and text editing—all in a new 
system environment that’s so easy to use even Mother 
Nature could appreciate it. 

Which is why it’s no surprise we're the market leader 
in PC-based PCB CAD. Nobody gives you this kind of 
performance at our prices! 

So call (408) 971-1300 ext 7048 for information 

on the P-CAD dealers nearest you. 
an Once you install Version 2.0, 
D-Cc the most complex PCB designs 
1290 Parkmo ie Moan become second nature. 
San Jose, CA 95126 
(408) 971-1300 


P-CAD and Personal CAD Systems are registered 
trademarks of Personal CAD Systems, Inc. 
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arface standard) serves as a 


functional and syntactical specifi- 
cation of the control and data ex- / 
change between the device-inde- : 


pendent graphics software and © 
the device-dependent graphics — 
_ device driver. It only 


sion to the ices 


xc ehwac: Systems’ : 
graphics interface 
\ ‘indows’ GDI 


re attractive as 
rare oe rela- 


ye ne : ing a of abstraction 


SI's eps graphics (he hardware. 


pertains to 
2-D data, deferring the —_— 
transformations of data conver- ] 


A CGI implementation must © 


tem. Further, the application — 
software is responsible 
— yee r transformations 


level, — can use the = pales - 
kernel a (GKS) or oe pro- ee 


ies and generate transformation | 2 
matrices. PHIGS also supports 


3-D modeling; a 


. 3-D version of 


terfaces output graphics com- 


_ mands to the CGI level (Fig A). 


The software overhead intro- 


duced by this layering of inter- 
— pe he use 


except ee transportability 


among operating systems is an 


important consideration. (Actu- © - 
ally, PHIGS is a new standard = d 


and has only received attention — 


ilored to an ope ‘ating sys-_ ee 


for per- 8 : ae 


he GKS- and PHIGS-level in- 


APPLICATION- 
SOFTWARE 
LAYER 


GRAPHICS 
HARDWARE 


DEVICE 
DEPENDEN 


add-in boards rev up graphics engines with hardware 
and software enhancements,” EDN, June 25, 1987, 
pg 67.) 

Such large graphics-board manufacturers have an- 
other reason to be wary of device-independent graphics 
interfaces: Once a software company commits to a 
board’s hardware driver, the company is closely bound 
to that board because of the investment in program- 
ming and support time. With device-independent soft- 
ware, the software vendors aren’t constrained and can 
be more flexible in terms of which board to support. 

Some software-application vendors have to support a 
variety of computers and operating systems—they 
don’t have the luxury of programming solely for the 
IBM PC. For these companies, a more abstract level of 
programming makes their programs portable between 
computer systems (see box, “Interfaces allow varying 
levels of abstraction”). GKS, for example, is more 
abstract than CGI and, by inference, Windows and 
DGIS. Nova Graphics has released a C-based version of 
the ANSI/ISO GKS standard, Nova*GKS, which costs 
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Za a ss 3-D = — : - : 


$495 (object code only). You can license Nova*GKS, 
including source code, on a per site or corporate basis 
for a much lower per unit fee. 

Jack Kramer, an engineer with Chemshare (Hous- 
ton, TX), is working on a program with a GKS interface 
that combines a database with a CAD system. The 
package is capable of running on Prime computers and 
VAXs as well as PCs; he anticipates its migration onto 
engineering workstations. He points out that because 
GKS is accepted both in the US and in Europe, it’s 
suitable for Chemshare’s European client base. EDWIN 
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We never thought of 


With an innovative approach 
ourselves as music makers. 
But we are now. Because we 


to assembling the chips, 
; boards and subsystems 
built the 286 CPU board and you need for your specific 


other components that allow application. Without chewing 
Personics’ amazing CD ROM jukebox up the calendar and your R&D budget 
to duplicate recordings for retail in the process. 


customers. And soon we'll be playing In short, we're easy to work with. 


near you. & From design to production to delivery. 

In fact, NCR’s OEM PC-based Because we have the engineering know- 
technology Is finding its way into a lot C how and the manufacturing can-do to 
deliver the goods. Without hitches, with- 

medical imaging and out surprises, without fail. 


of places you might not think. Like 

diagnostic equipment. So if you're looking 
Environmental control alni-d- ainda into developing new 
systems. Robotics and products, or finding ways 
manufacturing control to improve your current 


systems of every descrip- ones, look into NCR. For more 
tion. And everywhere we me @) details about how NCR PC 
go, NCR PC technology is @ technology can fit into your 


proving itself an attractive plans, call us at (513) 445-0670. 
alternative to other architectures. And who knows, we could end up making 
That's because our PC technology is so versatile. beautiful music together. 
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A SMART FOUNDATION 
TO BUILD ON. 


Personal 


With oursoitware c 


the question of reliz 


It's just a fact of life. 

Somewhere in the depths of even 
the simplest embedded microprocessor 
system design is the risk of a timing- 
dependent bug. Or two. And not even a 
million years of conventional testing 
can catch them all. 

And that's the way it's always been. 

Suppose, though, that there was a 
software development system that would 
free you from time-dependent errors 
by design. 
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Sound too good to be true? 

It isn't. It's VRTX? our real time software 
development system. 

VRTX provides a comprehensive set 
of universal functions for handling 
interrupts, I/O, file management, and 
more. Using these functions eliminates 
application-killer timing errors because 
you dont have the chance to design 
them in, in the first place. 

You can use VRTX as the foundation 
of even the most complex applications, 
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including those requiring multiprocessors. _ high level language libraries for other 


avelopment 


And by building your application this standard compilers, and a multi- 
way, youll save time, money,andmostof — processor debugger. 
all, a lot of worry. Because VRTX has So why not put out a feeler? Call us 
been proven in everything from traffic at (800) 228-1249, or (214) 661-9526 from 
lights to underwater robots to F-14's. Texas. Or write Ready Systems, 449 

You wont get trapped in a technological « Sherman Ave., PO. Box 61029, Palo Alto, 
comer, either. dad ©A94306-9991. 

VRTX works with every member And start your next software develop- 
of every major microprocessor ment project with a leg up. 
family, which we support with 
Ada’* and C compilers. Plus | © READY 


SYSTEMS 
Real Time for the Real World. 


VRTX is a registered trademark of Ready Systems. © 1987 Ready Systems Corporation. 
Other brands or product names are trademarks or registered trademarks of their respective holders. 
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Software 


CASE tool runs on a PC network 
and offers a choice of methodologies 


vsDesigner is a set of tools for struc- 
tured analysis and design that oper- 
ates on an IBM PC/XT, PC/AT, or 
compatible workstation. You can 
run the PC in single-use, stand- 
alone mode, or as part of a 3COM, 
Novell, IBM Token Ring, or other 
network. The package lets you use 
the methodology of your choice (it 
offers DeMarco, Gane-Sarson, 
Warnier-Orr, Hatley, and others); if 
you wish, you can mix methodolo- 
gies within a single design. If none 
of these is completely suitable for 
your application, you can define and 
use your own methodology and no- 
tation conventions. The flexibility of 
_ the system extends to the built-in 
word processor, which can emulate 


WordStar, Multimate, Word Per- 
fect, VAX EDT, and other common- 
ly used tools. 

The program uses an object-ori- 
ented database, which can reside in 
your local disk storage or in the file 
server of a network, and which al- 
lows efficient communication among 
the members of a design team. Re- 
cord locking preserves data integri- 
ty when the file is shared. On a 
network, each user can access all or 
part of a design from the database 
on another workstation or on the 
network file server. The hierarchi- 
cal drawing editor lets you decom- 
pose your drawings to any number 
of levels. At each level of decomposi- 
tion you can store, retrieve, or modi- 


fy the graphical representation of 
the design, written design specifi- 
cations, design reviews, notes, and 
source code for each module. At 
each level, the total drawing area is 
equivalent to 64 screens, and you 
can quickly browse through these 
by means of a virtual-display fea- 
ture. An extensive, context-sensi- 
tive, on-line help feature provides 
quick answers to your questions 
while you're using the tools. 

Visual Software Inc, 3945 Free- 
dom Circle, Suite 540, Santa 
Clara, CA 95054. Phone (408) 988- 
7575. TWX 650-319-4164. 
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Timing-analysis tool automates 
timing checks for ASIC designs 


The VLSI Timing Analysis Tool 
(VITAT) is an optional addition to 
the vendor’s VLSI-design system 
(VISYS). It uses the same database 
and models that the other VISYS 
tools use. The vendor recommends 
that you run the program after com- 
pleting your functional simulation 
and before running the standard 
pattern-driven timing simulations. 
VITAT checks your point-to-point 
timing and signal-skew specifica- 
tions; it checks the setup times, hold 
times, and clock skews for all stor- 
age elements. The program reports 
marginal conditions, as well as out- 
right violations of the specifications, 
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thereby alerting you to potential 
problems that you might not be able 
to identify from the pattern checks, 
either because the patterns are not 
comprehensive enough or because of 
the difficulties of interpreting the 
results of pattern-driven simula- 
tions. 

The tool advises you which sec- 
tions of your design need to be mod- 
ified or examined closely because of 
race conditions, reconvergent fan- 
out, or feedback conditions. In addi- 
tion, you can use’ the tool to explore 
the effects of changing the design 
parameters. You can include varia- 
bles in the expressions that define 


signals or specifications, and by 
gradually increasing clock speed, 
for example, you can find the de- 
sign’s maximum operating speed. 
VITAT runs on DEC VAX systems 
and Mentor Graphics Idea work- 
stations, and a version for Daisy 
workstations is in preparation. The 
price depends on the workstation 
configuration, but is under $10,000 
in all cases. 

NCR Microelectronics Div, 2001 
Danfield Ct, Fort Collins, CO 
80525. Phone (303) 223-5100. 
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B-H curve from a core in the PSpice transformer library 


PSpice 


The Standard for Analog Circuit Simulation 


Since its introduction just over three 
years ago, MicroSim’s PSpice has sold 
more copies than all other SPICE-type 
simulators combined. Why do so many 
engineers choose PSpice? Perhaps because 
every copy of PSpice includes these features: 


e Standard, non-encrypted, parts librar- 
ies for diodes, bipolar transistors, power 
MOSFET’s, opamps, voltage compara- 
tors, and transformer cores. 

e GaAs MESFET devices. 

e Non-linear transformer devices model- 
ing saturation, hysteresis, and eddy 
current losses. 

e Ideal switches for use with, for ex- 
ample, power supply and switched 
capacitor circuit designs. 


Or perhaps because of these innovative options 
available for PSpice: 


e Monte Carlo analysis to calculate the 
effect of parameter tolerances on circuit 
performance. 

e The Probe “software oscilloscope”, al- 
lowing interactive viewing of simula- 
tion results. The photographs above are 
Probe displays. 

e The Parts parameter extraction pro- 
gram, allowing you to extract a device's 
model parameters from data sheet 
information. 


e The Digital Files interface, allowing you 
to transfer data from your logic simu- 
lator to (or from) PSpice. The interface 
performs the necessary Dto Aor AtoD 
conversions. 


Or perhaps because PSpice is available on these 
computers: 


e The IBM PC family, including the new 
PS/2 and the COMPAO 386. 

e The Sun 3 workstation. 

e The VAX/VMS family, including the 
Micro VAX II. 


Or perhaps it is our extensive product 
support. Our technical staff has over 50 
years of experience in CAD/CAE and our 
software is supported by the engineers 
who wrote it. With PSpice, expert assis- 
tance is only a phone call away. 


If for any of these reasons PSpice inter- 
ests you, please call or write today for a 
free demo copy of PSpice. Find out for 
yourself why PSpice is the standard in 
analog circuit simulation. 


—~ 
~ 
j . 


23175 LaCadena Drive 
Laguna Hills, CA 92653 (714) 770-3022 
(800) 826-8603 e Telex 265154 SPICE UR 


PSpice is a registered trademark of MicroSim Corporation 
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Software 


Link software integrates 
real-time kernel in Unix 


VME Bus CPU cards that are capa- 
ble of providing a complete Unix 
environment on a single board allow 
Unix and real-time operating sys- 
tems to coexist in a VME Bus sys- 
tem without introducing undue bus 
contention. For such a system, the 
TSVME791 software package pro- 
vides a communications link be- 
tween Unix System V and the pSOS 
real-time operating system, allow- 
ing these two operating systems to 
utilize each other’s resources. 
Communication between the two 
operating systems takes place over 
the VME Bus via shared memory 
located on the board running pSOS. 
The software package includes Unix 
and pSOS drivers, which operate 
through the standard Unix and 
pSOS kernel I/O systems, and which 
allow bidirectional communication 
between the two operating systems. 


You can link as many as 16 pSOS 
boards into Unix; each board can 
handle 16 separate I/O channels. 
From Unix, the I/O channels are 
accessed in the same way that stan- 
dard peripheral-equipment chan- 
nels are accessed. 

You can use a Unix-based high- 
level-language compiler to develop 
assembly language for ROMable, 
position-independent code for 
68000-family pPs. You can then 
download the code to the pSOS 
board. To debug the generated 
code, you can control pPROBE (the 
debug monitor that comes with 
pSOS) from the Unix terminal. 

The Unix and pSOS operating 
systems can also communicate dur- 
ing run time. Using the Unix- and 
pSOS-based monitor tasks that ac- 
company the software package, you 
can give Unix tasks the ability to 


simulate the execution of pSOS sys- 
tem calls, and vice versa. These 
capabilities allow you to synchronize 
Unix and pSOS tasks, for example, 
or to give pSOS tasks direct access 
to the Unix system’s files. 

The software package costs about 
Frfr 12,000. It comes as binary code 
on a floppy disk for use on the 
company’s VME Bus Unix ma- 
chines. For other machines, the 
source code of the Unix driver is 
available under certain conditions. 

Thomson Semiconducteurs, Mi- 
crosystems Div, 45 Ave de 
Europe, 78140 Velizy, France. 
Phone (1) 39469719. TLX 204780. 
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Thomson Components-Mostek 
Corp, 7950 E Redfield Rd, Scotts- 
dale, AZ 85260. Phone (602) 951- 
2900. 
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Real-time OS brings multiprocessing 
capability to 32-bit VME Bus systems 


The UniFLEX/MP real-time oper- 
ating system is now available for 
VME Bus multiprocessor systems 
based on 32-bit wPs in the 68000 
family. This OS is modeled closely 
on Unix, but provides a set of com- 
mands that many users find more 
intelligible and easier to use than 
those of Unix. The system is avail- 
able for the vendor’s CPU-20/21 pro- 
cessor boards, which use the 68020 
wP, and it runs with no wait states 
at clock speeds as high as 20 MHz. 
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Each processor in the system can 
have as many as 4M bytes of RAM. 

Because the OS is written in as- 
sembly language and is optimized 
for real-time multiuser systems, the 
vendor claims, you can easily parti- 
tion the real-time tasks with very 
little system overhead. The C com- 
piler is optimized for the 68020 in- 
struction set and the 68881 floating- 
point coprocessor. Both the C and 
the Fortran compilers that come 
with the OS can make full use of the 


68881 coprocessor. The OS also al- 
lows you to run third-party compil- 
ers for Lisp, Modula-2, and Prolog. 
Single-user license, $800. 

Force Computers Inc, 727 Uni- 
versity Ave, Los Gatos, CA 95030. 
Phone (408) 354-3410. TLX 172465. 
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Force Computers GmbH, Daim- 
lerstrasse 9, D-8012 Ottobrunn, 
West Germany. Phone (089) 600- 
910. 
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OASYS Solves the 
Cross-Development Puzzle 
Every Piece ts in Place 


68020+ 
6838sl 


Oasys offers the complete development solution 


Fast, Highly Optimized and Available 


68010 + 68881 and 68000/ 10 Development Tools 


%y Cross and Native Compilers % Language-Sensitive Editors 
e Ce C++ °@ Pascal © FORTRAN 


Fy. Real-Time Operating 
%y. Macro Assembler/ Linkers System Kernels 
for 68000/ 10/20 + 68881 
%¥. C Run-time Analysis 
%. 68000/ 10/20 Simulator and Profiling Tools 


Hy. C and FORTRAN Symbolic 4. Communications / 
Cross Debuggers Download Utilities 


Plus over 120 other software development tools including: 


¢ Other Complete Tool-Kits Targeting: ¢ PC/Ada: Validated Ada® and APSE for 
— 80386 plus 8086/ 186/286 IBM PC and Compatibles 
— Fairchild Clipper AVAILABLE FOR: OASYS SERVICES: 


e C++: Object-Oriented C++ Translator ips / VMS/ ULTRIX e New ports easily 
arranged 
© OASYS PC Platform™ 32-bit/2MB-16MB APOLLO si 


Co-Processor Board for IBM PC and GOULD © OEM, site and cor- 
Compatibles. 1-5 MIPS. UNIX and IBM PC | porate licensing 
MS-DOS on the same System. Supports OASYS PC PLATFORM™ 

OASYS Tool-Kits. ... MANY MORE ¢ Training available 


Let us help you solve your puzzle. 
MP”, 


: A DIVISION OF XEL pe 


os a ee ee ee eee nen eee” Ca aa ae” ee” 


4 
60 Aberdeen Avenue, Cambridge, MA 02138 (617) 491-4180 


Trademarks are acknowledged to: U.S. Government (AJPO), DEC, 
UniPress Software, Inc., Microsoft, AT&T, and XEL, Inc. CIRCLE NO 160 179 


Software 


2-D and 3-D drafting tools provide 
mainframe features on a PC 


UltraCADD is a set of three design 
and drafting tools that run on the 
IBM PC/AT and compatibles. Model 
240 is a basic 2-D design and draft- 
ing tool that accepts commands in 
plain English and has a color-coded, 
hierarchical command structure. 
Model 320 is a 3-D design and mod- 
eling tool derived from Mega CADD 
Inc’s Design Board Professional; 
however, the vendor has completely 
redesigned the user interface to 
provide pop-up, color-coded menus. 


The package provides automatic re- 
moval of hidden lines, curved-sur- 
face modeling, color fill, and walk- 
through or _ flyby animated 
sequences, as well as multiple 
views, axonometric, orthographic, 
and exploded views. 

Model 357 features a dual color- 
graphics-monitor configuration. 
The design monitor provides an un- 
cluttered view of the design in prog- 
ress; the command monitor can si- 
multaneously display windows for 


symbol libraries, on-screen symbol 
selection, and design-calculation 
routines that you can execute at any 
time during the drawing process. 
Model 240, $1250; Model 320, $1950; 
Model 357 (2-D version), $2750; 
Model 357 (8-D version), $3950. 
Maxam Technologies Inc, 15215 
Shady Grove Rd, Rockville, MD 
20850. Phone (301) 330-7200. 
Circle No 581 


You Don’t Need a Thousand Words 
When You Have a Picture Like This! 


a | 


T- image quality 


demonstrated here is re- 
quired by your customers... 
and will be appreciated! They 
expect THE BEST from original 
equipment manufacturers. 
You can provide it! While 
other video monitor venders 
claim, ‘about 100 + MHZ’ 
video bandwidth,* Video 
Monitors, Inc. provides it! 
While other vendors claim, 
“full gray-scale color capabili- 
ty,’’ VMI delivers it! 

And if your customers or 
you need semi-custom or 
custom designs, VMI can pro- 
Vide this service. These are 
just a few of the reasons why 
Video Monitors, Inc. should be 
your supplier of very high 
resolution monitors. 


Large Image Area 


Ergonomic Design 


Unretouched prhetcgraph 
“3.5 NS max. rise & fa# time measured at CRT cathode. 
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The special requirements of data communi- CusToM MODEMS delivered a hand-held RF modem operating 

cations OEMs have resulted in some pretty = at 4800 bps! 

exotic custom modem cards from Universal ad UDS has successfully handled more 

Data Systems. te than 3,000 custom OEM modem design 
Funny form factors are routine fare for whey assignments — and we can handle yours. 

our custom designers. Nooks, crannies and = To begin an exotic custom, contact Universal 

odd card configurations are no problem, given Data Systems, 5000 Bradford Drive, Huntsville, 

sufficient square inches of real estate. UDS AL 35805. Telephone 205/721-8000; 

engineers have even designed a circular 212A ay, i Telex 752602 UDS HTV. 

modem that fits in the back of a residential UDS’ custom design capabili- 


} ties, ask for the new, free OEM 
electric meter. en haiahene 


Non-standard modem functions are Universal D ata systems 
another specialty of the house. For example, | 
UDS engineers have already designed and (MA) MOTOROLA INC. 

information Systems Group 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Apple Valley, MN, 612/432-2344 ¢ Atlanta, GA, 404/998-2715 « Aurora, CO, 303/368-9000 « Blue Bell, PA, 215/643-2336 « Boston, MA, 
617/875-8868 « Columbus, OH, 614/895-3025 « East Brunswick, NJ, 201/238-1515 Glenview, IL, 312/998-8180 « Houston, TX, 713/988-5506 « Huntsville, AL, 
205/721-8000 Issaquah, WA, 206/392-9600 « Livonia, MI, 313/522-4750 ¢ Mesa, AZ, 602/820-6611 ¢ Milwaukee, WI, 414/273-8743 ¢ Mission Viejo, CA, 714/770-4555 
Mountain View, CA, 415/969-3323 e Richardson, TX, 214/680-0002 ¢ St. Louis, MO, 314/434-4919 e St. Peters, MO, 314/434-4919 ¢ Silver Spring, MD, 301/942-8558 
Tampa, FL, 813/684-0615 ¢ Uniondale, NY, 516/222-0918 ¢ Van Nuys, CA, 818/891-3282 * Willowdale, Ont, Can, 416/495-0008 Winston-Salem, NC, 919/760-4184 


Created by Dayner/Hall, Inc., Winter Park, Florida 
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Software 


CAE SOFTWARE 
The CapFast CAE package runs on 
the IBM PC/AT and compatibles 
and on Sun workstations. The pack- 
age includes a symbol editor and a 
schematic editor, a symbol library 
of more than 2000 standard parts, a 
programmable net-list library that 
combines net lists from individual 
pages into a net list representing a 
complete design, interfaces to 
PSpice and other simulators, and a 
facility that lets you graph the re- 
sults of your simulations. In addi- 
tion, it has interfaces that let you 
prepare the files resulting from your 
schematic design for layout by pce- 
board-layout programs from other 
vendors. Three versions of CapFast 
are available: one for a PC/AT 
equipped with an EGA (from 
$2600), one for a PC/AT equipped 
with high-resolution 1024 x 768-pixel 
graphics (from $3400), and one for 
Sun workstations (from $5800). 

Phase Three Logic, Box 985, 
Hillsboro, OR 97123. Phone (503) 
640-2422. TLX 469092. 
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The PSpice analog-circuit simula- 
tor, originally introduced for the 
IBM PC and compatibles, is now 
available for the Sun workstation 
family. PSpice runs under the Unix 
operating system and makes use of 
the Sun Windows graphics subsys- 
tem. You can use the program for 
de, ac, and transient analysis. The 
device models include diodes, bipo- 
lar transistors, junction FETs, 
MOSFETs, GaAs FETs, and nonlin- 
ear transformers. The Monte Carlo 
option lets you perform statistical 
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analysis. 

You can assign tolerances to com- 
ponent values and device- or lot- 
tolerances to device-model parame- 
ters. Device tolerances generate 
variances that are independent 
from device to device, whereas lot 
tolerances generate variances that 
are the same for all devices. The 
package includes libraries of stand- 
ard parts, and the Parts option lets 
you build additional libraries from 
data-sheet information. The Device 
Equations option provides partial 
source code for PSpice and lets you 
change the built-in device equations 
or set up equations for a new device. 
Prices for the Sun version are $1900 
for PSpice, $700 each for the Monte 
Carlo and Device Equations op- 
tions, and $900 for the Parts option. 

MicroSim Corp, 23175 La Cadena 
Dr, Laguna Hills, CA 92653. Phone 
(800) 826-8603; in CA, (714) 770- 
3022. TLX 265154. 
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DISK UTILITIES 


Survival Kit combines the vendor’s 
DS Recover and DS Backup+ pro- 
grams in a Single package that runs 
on an IBM PC or compatible ma- 
chine. DS Backup + lets you back up 
a hard disk to any DOS logical de- 
vice, including another hard disk. If 
you're backing up to floppy disks, 
the program estimates the number 
of disks you’ll need and lets you 
format the floppies, if necessary, 
before backup starts. You can do a 
complete backup or restore, or you 
can do an incremental backup of 
only those files that have changed 
since the last backup. You can also 
select specific files or groups of files 
(with filename wildcards) for back- 
up. 

During the backup process, the 
program performs sector squeezing 
to save disk space; you can also 
request data compression to save 
even more space. The program peri- 
odically tells you what percentage of 
the backup has been completed and 
how much of the backup medium has 


been used. DS Recover protects 
your files against accidental dele- 
tion, and it can even unformat a 
hard disk to recover deleted files 
that the program had previously 
protected. The program includes a 
snapshot option that periodically 
writes the entire contents of RAM 
to disk; the option lets you recover 
some or all of a file that you’ve not 
yet saved. $129. 

Design Software Inc, 1275 W 
Roosevelt Rd, West Chicago, IL 
60185. Phone (312) 231-4540. 
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PC-BOARD LAYOUT 


The EE Designer Layout Module is 
a pe-board-layout program for users 
who already have a schematic-cap- 
ture program, or who need only a 
layout tool. The program runs on 
the IBM PC/XT and PC/AT and 
compatibles. The layout module di- 
rectly handles schematic files and 
net lists generated by the vendor’s 
EE Designer and EE Designer II 
products; if you used Schema or 
OrCAD to generate your schematics 
and net lists, the program automati- 
cally converts the symbols and lets 
you edit the conversion tables inter- 
actively. Alternatively, you can 
enter a net list directly from the 
keyboard. 

The program positions compo- 
nents on a 12.5-mil grid, lets you 
select any of eight trace widths and 
10 pad sizes, and handles boards as 
large as 24x24 in. and having as 
many as 26 layers. You can generate 
output files in generic plot (GPLOT) 
format to generate prototype-quali- 
ty 2X artwork on an Epson graphics 
printer. The program also lets you 
send files to pen plotters and laser 
printers that use or emulate HGPL 
commands. An optional Gerber util- 
ity lets you generate output files in 
Gerber format for photoplotting. 
$695. 

Visionics Corp, 343 Gibraltar Dr, 
Sunnyvale, CA 94089. Phone (408) 
745-1551. TLX 346352. 
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Genesis’ Linker & Debuggers for the 8086 Family 


Genesis Microsystems has a linker and debugger that engi- 
neers can get really excited about. 


To begin with, our GeneLink™ linker produces ROMable code 
from both Microsoft and Intel object modules. It is so fast it 
can link 51K of code from 24 modules in 5.33 seconds." 


Once you have linked your program, then try our GeneScope * 
family of debuggers to speed up your debugging. Engineers 
using our GeneScope debuggers have commented that it 
worked so fast, they didn’t realize the command had been 
executed. That’s fast! 


The GeneScope family also gives you the flexibility of doing 
debugging with an in-circuit emulator in your target system, 
or with a PROM monitor. 


*Benchmark: Time required to link the GeneScope debugger on a 6 MHz IBM AT. 


To really appreciate the speed and effectiveness of these 
products, we want you to put them in your computer and try 
them first. 


We will send you the real program, not a phony demo, free of 
charge on a copy protected diskette that is good for a limited 
number of runs to qualified customers. We have a limited 
number of trial diskettes available, so call now! (415) 964-9001 


=~ Genesis” 


Microsystems 


196 Castro Street, Mountain View, CA 94041 
(415) 964-9001 Telex: 4998093 GENMS UI 


INTERNATIONAL DISTRIBUTORS = Instrumatic: Deutschland—Munchen, Tel: 089/85 802-0 - Espana—Madrid, Tel: 1/455 81 12 - Schweiz—Zirich, Tel: 1/723 14 10—Genéve, Tel: 022/36 08 30 
« United Kingdom—Marlow/Bucks, Tel: (06284) 4426 > Denmark—Kébenhavn: Adcom Data. Tel: 45-1-194466 - France—Rueil-Malmaison: ISS], Tel: 47 51 18 45> Italia—Milano: Winline, Tel: 1/455 81 12 
+ Israel—Tel-Aviv: Miltron, Tel: 03700041, 495 898 - Singapore—Berkeley Trading Ent., Tel: 3387610» Australia—Oakleigh: Datac Digital Syst., Tel: 03 568 6922 
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DATABASE SOFTWARE 


Tekbase is a relational-database 
management system that’s opti- 
mized for use by engineers and sci- 
entists; it runs on Hewlett-Packard 
Series 200 and Series 300 comput- 
ers. The system allows you to estab- 
lish databases containing large ar- 
rays of scientific data in the form of 
real, complex, and short- or long- 
integer data. You can also include 
date, time, Boolean, character, and 
character-string information in the 
database. Disk-file, terminal-emula- 
tion, and IEEE-488 commands 
allow you to acquire the data from a 
variety of mass-storage systems, re- 
mote computers, and instrumenta- 
tion systems. A technical query lan- 
guage similar to IBM’s SQL 
(Structured Query Language) al- 
lows you to sort and manipulate the 
data. You can extend this language 
by adding optional software mod- 
ules tailored to specific application 
areas. You can display the extracted 
information in a variety of textual 
and graphical formats. £1750. 
Protek, 10 Grosvenor Pl, London 
SW1X 7HH, UK. Phone 01-245 
6844. TLX 263978. 
Circle No 590 


uP SIMULATORS 


This family of 11 simulator-debug- 
ger programs runs on IBM PCs and 
compatibles and allows you to use 
your PC for all stages of software 
development for 6300-, 6500-, and 
6800-family; 8048; 8051; 8080; 8085; 
Z80; and NSC800 8-bit wPs. For 
many applications, you won’t need a 
hardware debugger if you’ve thor- 
oughly tested and debugged your 
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software with the aid of the appro- 
priate simulator. At each step, the 
simulators display the contents of 
all machine registers and flags, as 
well as the contents of memory ref- 
erenced by the stack pointer and by 
index registers. The display shows 
you the next instruction to be exe- 
cuted, in disassembled form, with 
its operands. If the instruction ref- 
erences memory or I/O, the display 
also shows you any data that will be 
overwritten by the instruction. 

After executing each instruction, 
the program updates a 6-digit ma- 
chine-cycle counter that provides in- 
formation valuable in timing analy- 
sis; you can reset this counter from 
the keyboard. You can inspect (and 
modify from the keyboard) the con- 
tents of any machine register, mem- 
ory location, or I/O buffer. Execu- 
tion speed varies from 1500 
instructions/sec on a standard PC to 
10,000 instructions/sec on an 8-MHz 
PC/AT. Each simulator, $75. 

Mecklenburg Engineering, Box 
744, Chagrin Falls, OH 44022. 
Phone (216) 338-1900. 
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CELL COMPILER 


The Generator Development Tools 
(GDT) system allows IC designers 
to build and verify reconfigurable 
circuit generators (also known as 
cell compilers or silicon compilers). 
The latest version of GDT contains 
major enhancements, including a 
menu-driven interface that simpli- 
fies operation of the system, a new 
text editor, additional design librar- 
ies, and features that let you per- 
form simulations more easily and 
more quickly. | 

The menu-driven interface in- 
cludes context-dependent pop-up 
menus, which you can bypass once 
you're familiar with the system. The 
multiple windows let you edit your 
design, add system comments, and 
establish a transaction-history file. 
The new generator-calling feature 
lets you call up circuit generators 
that you’ve previously stored in a 
library and incorporate them in a 


new design, with or without editing 
of the cell parameters. The en- 
hanced version also offers a new 
contour-router feature, improve- 
ments to the simulator tool, and a 
new version of GDT’s standard Lex- 
tract tool. The improvements are 
shipped without charge to current 
users of GDT; for new customers, 
the price of the enhanced GDT sys- 
tem is $49,500 to $88,000, depend- 
ing on the configuration of the Unix 
host. 

Silicon Compiler Systems Corp, 
2045 Hamilton Ave, San Jose, CA 
95125. Phone (408) 371-2900. 
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PC-ULTRIX BRIDGE 


PC-Interface allows users of wCs 
that run PC-DOS or MS-DOS to 
have transparent access to pro- 
grams and data files on VAX and 
MicroVAX systems that run the UI- 
trix 1.1/1.2 operating system. The 
package consists of a server, resi- 
dent on the Ultrix system, and a 
bridge program, resident on the 
PC. The package provides the PC 
user with Ultrix file access, pro- 
cessor and printer services, net- 
work security, and VT-100 termi- 
nal-emulation capability. One server 
can handle multiple PCs. Server, 
$500; bridge floppy disk, $250. 
Locus Computing, 3330 Ocean 
Park Blvd, Santa Monica, CA 
90405. Phone (213) 452-2435. FAX 
213-450-1432. 
Circle No 587 


PATTERN FILLER 


DE-2 (Drafting Enhancements-2) 
lets you add various crosshatching 
or solid pattern fills to drawings 
generated with the vendor’s Gener- 
ic CADD drawing tool. You can se- 
lect (from a menu) a solid fill or any 
one of the 24 most commonly used 
crosshatch patterns, including 
ANSI patterns. You can also modify 
the fill patterns provided or create 
your own custom-designed fill pat- 
terns. DE-2 can automatically fill 
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ANALOG IS ALIVE 
AND WELL IN: 


A Designer’s Guide to 
Innovative Linear Circuits 


As exciting as digital technology 1s, 
you still need analog circuitry to 
operate on signals from real-world 
sources. Now, EDN is offering a 
wealth of analog design information 
in A Designer’s Guide to Innovative 
Linear Crrcutts. : 

This 186-page collection of articles 
was developed by Jim Williams, one 
of America’s foremost linear-circuit 
designers. It includes practical and 
efficient ways to use op amps, com- 
parators, data converters, and other 
analog ICs, and discusses the the- 
ories behind all the design tech- 
niques presented. 
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Software 


standard rectangles and polygons, 
as well as any area enclosed by 
circles, arcs, and straight lines. 
$49.95. 

Generic Software Inc, 8763 148th 
Ave NE, Redmond, WA 98052. 
Phone (206) 885-5307. 
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PUBLISHING SOFTWARE 


VAX Document is a publishing-soft- 
ware package for producing com- 
plex technical documentation on a 
VAX/VMS system. Among its key 
features are a generic mark-up lan- 
guage, a library of book designs, 
output to laser printers with a vari- 
ety of serif and sans-serif type 
fonts, and the ability to merge text 
and graphics into the laser-printer 
output file. You can use the vendor’s 
LSE (Language Sensitive Editor) to 
create documents for formatting by 
VAX Document, and both programs 
work well with the vendor’s CMS 
(Code-Management System), which 
can provide management and con- 
trol of all the versions and revisions 
of a document. The software runs 
on all VAX computers. Prices range 
from $1350 for a VAXstation 2000 
version to $32,400 for a VAX 8800 
version. 

Digital Equipment Corp, May- 
nard, MA 01754. Call local sales 
office. 
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LAB SOFTWARE 


Targeted for use in laboratories 
where data from a variety of instru- 
mentation sources requires collating 
and analyzing, the LAB60 software 
provides database-management fa- 
cilities. Running on DEC PDP-11 
computers, LAB60 is optimized for 
use with the company’s instrumen- 
tation equipment, but can be used 
with any equipment capable of gen- 
erating suitable ASCII output. 
Using the software, you can quickly 
merge results from various on-line 
and off-line sources to prepare ana- 
lytical reports. A layered structure 
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ensures that urgent operations are 
given priority, and an active data- 
base maintains information on data 
samples of current interest, provid- 
ing high-speed access to results and 
immediate indication of data-sample 
backlogs. Less urgent information is 
archived for future use. 

The package also offers error re- 
porting, fault indication, and help 
menus. Optional software modules 
are available for reporting, statis- 
tics, quality analysis, and change 
correction. The software system 
kernel costs $25,000. Additional 
software modules are priced be- 
tween $1500 and $3000. 

Philips Industrial & Electro- 
acoustic Systems Div, Box 218, 
3600 MD Eindhoven, The Nether- 
lands. Phone (040) 788620. TLX 
35000. 

Circle No 591 

Philips Test & Measurement In- 
struments Inc, 85 McKee Dr, Mah- 
wah, NJ 07430. Phone (201) 529- 
3800. 
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SOFTWARE TOOLS 


The Axion suite of software-devel- 
opment tools simplifies software de- 
velopment by automatically gene- 
rating software documentation and 
language code. The suite currently 
includes three tools: Kindra, Asym, 
and Kalix. Kindra lets you design 
programs by using graphical nota- 
tion based on SDL (Specification 
and Description Language), an in- 
ternational standard. You use a 
mouse or simple textual descrip- 
tions to enter the design. The pack- 
age then generates design diagrams 
and codes the application program 
in C, Pascal, PL/M, Coral, or Chill. 

Asym lets you exactly define the 
way a software system is built from 
its component modules. Kalix helps 
you to build design-structure dia- 
grams by allowing you to design, 
develop, and document software 
using a top-down, diagrammatic ap- 
proach. You can generate Pascal or 
PL/M source code directly from 


these structure diagrams. Kindra 
runs on VAX/VMS or VAX/Ultrix 
and on Unix systems; Asym runs on 
VAX/VMS systems; Kalix runs on 
VAX/VMS systems, IBM PCs, and 
Intel Series ITI MDS and NDS de- 
velopment systems. Kindra, £2000 
to £30,000; Asym, £1300 to £1800; 
Kalix, £300 to £5000, depending on 
machine. 

Temart, British Telecom Re- 
search Laboratories, Martlesham 
Heath, Ipswich IP5 7RE, UK. 
Phone (0473) 643690. 
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TOUCHSCREEN PACKAGE 


TCS Toolbox is a software package 
that allows you to develop touch 
displays for the vendor’s 1020 Series 
touchscreen monitors that operate 
in conjunction with IBM PCs and 
compatibles. TCS Toolbox contains 
routines for use with Microsoft’s 
QuickBASIC; these routines let you 
create and position touchkeys, draw 
numeric and alphanumeric keypads 
on the screen for data entry, and 
process touch inputs. One routine 
lets you draw a box on the screen by 
defining the position of the upper 
left corner and the size of the box; 
another lets you use a single com- 
mand to draw a 14-character keypad 
and define the operations that go 
with each key. $295. 

John Fluke Mfg Co Inc, Box 
C9090, Everett, WA 98206. Phone 
(800) 426-0361; in WA, (206) 347- 
6100. TLX 185102. 

Circle No 598 
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Get on board with 
AutoCAD 2.6. 


Computer-aided design. 
Until recently, 

it conjured up images 

of massive, room-sized 

computers and engi- 

neers in white lab coats. 
But a few years 

ago, AutoCAD® changed 

all that. With a soft- 

ware package that 

turned the per- 

sonal computer 

on your desk 
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For everything from 
PC boards to shopping 
centers. Tooling to top- 
ographical plans. 
Technical illustra- 
tions. Facilities 
layouts. 

Even #4-6-4 
Hudson ~ 
model railroad trains. 

Now AutoCAD is even better. 


Introducing AutoCAD 2.6 

Of course, the newest version of 
AutoCAD still has all the features that 
made the original the industry standard. 
Accuracy, Power, and Versatility. 

But now, there are improvements all 
down the line. 

Like AutoCAD 3D Level 2 which allows 
you to generate lines and faces at any 
angle on a drawing, not just on or parallel 
to the X-Y plane. 

Or associative dimensioning which 
automatically updates dimensions after 
you've stretched, scaled, or rotated 
an object. 

And transparent PAN, VIEW, and 
ZOOM, which you can use while another 
command is in progress. 

The result? A powerful electronic 
drawing tool that lets you concentrate on 


All of which combine to make the new 
AutoCAD fit more neatly and comfortably 
than ever into the way you're used to 
working. 

How to Get on Board 

For a demonstration of AutoCAD 2.6, 
or any of our other products, call or write 
us for the name of the dealer nearest you. 

Call us too if you want the location and 
telephone number of your nearest 
Authorized AutoCAD Training Center. 

We'll make sure you get headed down 
the right track. 


Save hours of drafting time. 
Draw frequently used diagrams just once 
and re-enter where needed. 


What if you have second thoughts, or 
make a mistake? AutoCAD’s new, sweeping 
UNDO capability lets you erase what 
you've done—so you have total freedom to 
draw and experiment. 


AUTOCAD 


the drawing, and not on the electronics. 


Feel Comfortable at the Controls 
Never used a computer before? 
AutoCAD’s easy-to-use menus guide you 
from action to action. You can even create 
your own menus. And use an on-line 
“HELP” command if you get stuck. 


Drawing Courtesy of Little Engines, Inc. 


There are also enhanced customiza- 
tion features. Support for over 30 different 
microcomputers (as well as several 32-bit 
UNIX-based systems). Even support for the 
new IGES standard, to let you easily and 
accurately translate drawings between 
AutoCAD and most other CAD systems. 


AUTODESK, INC. 
2320 MARINSHIP WAY 
SAUSALITO, CA 94965 

(800) 445-5415 


TELEX 275946 ACAD UD 
COMPUSERVE GO ADESK 
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Avocet puts you in the chips! 


Now you can use your PC to 
develop software for virtually 
any microprocessor. Quickly. 
Easily. Inexpensively. 


THE AVOCET CROSS-ASSEMBLER FAMILY. 


Avocet Target 
Cross- Micro- 
assembler processor 


AVMAC04 6804 
AVMACO5 6805 
AVMACO9 6809 
AVMAC18 1802/1805 
AVMAC48 8048/8044 
AVMAC51 8051 
AVMAC65 6502/65C02 
AVMAC68 6800/01 ,6301 
AVMAC85 
AVMAC96 
AVMAC11 
AVMACZ8 
AVMACZ80 
AVMAC180 
AVMAC321 
AVMAC322 
AVMAC68K20 
AVMAC68K 


* Trademark of Microsoft 


IBM PC, 
MSDOS* 


$349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
349.00 
750.00 
595.00 


HD64180 
32010 

32020 

68020 
68000/68010 


Avocet cross-assemblers, simu- 
lators, emulators and EPROM 
programmers will help put your 
design ideas into more chips 
than any other software develop- 
ment system on the market. You 
don't need a mainframe, or even 
a dedicated system. All you 
need is a PC, a good idea...and 
Avocet. It’s as simple as that. 
Avocet has been creating 
tools for software development 
since 1979 to help design engi- 
neers find easier and more pro- 
ductive ways to develop 
software for virtually any micro- 
processor — without switching 
development systems. 
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Our customers turn ideas into 
real products. From data entry 
through assembly, debugging 
and final EPROMs, Avocet has 
everything you need to transform 
your personal computer into a fully 
integrated development system. 


Cross-assembler capabilities. 
No matter what the application, 
our family of cross-assemblers 
runs on any computer with 
PC/DOS or MS/DOS and pro- 
cesses assembly language for 
most microprocessors. 


Taking the bugs out. 

= Avocet’s new 

e~ debugging tools will 
Y\\ eliminate “crash and 

8) burn” from your 
vocabulary in 
EE _ t\NQ WaYS. 

First, AVSIM software simula- 
tor/debuggers allow you to test 
program modules on your PC. 
No special hardware is required 
for executing your target code 
interpretively in a crash-proof, in- 
teractive environment. AVSIM’s 
full screen display lets you see 
at a glance what your program is 
doing. 


Progressive EPROM 
programming. 

Avocet AVPROM programmers 
work with over 37 different 
devices including EPROMs 
through 27512, CMOS and E2 
PROMs, and MPU/EPROM com- 
bos using fast “adaptive” algo- 
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rithms. These intelligent, 

self-contained units work with 
any personal computer using 
Avocet’s GDX driver software. 


Coding In Comfort 

And when you’re ready to write 
your code, Avocet has a full host 
of programming utilities and edi- 
tors, including AVKIT™ Utility Tool- 
kit, which offers the famous vi 
editor and dozens of other UNIX™ 
style facilities for your PC. 


Made to order. 

You don’t have to come to Maine 
to get Avocet products (unless, 
of course, you want a really 
great lobster dinner). 

Just call, toll-free, 


1-800- 448-8500 


(in the U.S. except Alaska 
and Hawaii) 
and we'll rush out your order, 
send out more information, or, if 
you want, talk about some of 
your great ideas. 
Avocet Systems Inc., 
P.O. Box 490, Rockport, Maine 
04856. (207) 236-9055. Telex: 
467210 AVOCET Cl 
FAX 207-236-6713 


AVOCET 


SYSTEMS, INC® 


Software Development Tools for Industry 
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APL FOR MACINTOSH 


MacAPL is an APL interpreter that 
makes full use of the Macintosh 
computer’s architecture. You can 
use MacAPL’s built-in functions to 
manipulate picture variables in 1m- 
age-processing applications. The 
package’s shared-variable feature 
allows multiple users to use as many 
as four workspaces simultaneously 
on an AppleTalk network with an 
AppleShare file server; record-lock- 
ing preserves data integrity. An in- 
terface gives you access to ROM 
toolbox routines and machine code. 
The representation of real numbers 
yields 18 digits of precision and al- 
lows special values such as infinity. 
The package includes a run-time 
version of MacAPL that you can 
distribute, royalty-free, with appli- 
cation programs that you create, so 
that customers don’t have to pur- 
chase the interpreter to run your 
applications. To run MacAPL, you'll 
need a standard or enhanced Macin- 
tosh 512K, a Macintosh Plus, or a 
Macintosh SE. $125. 

Leptonic Systems Co, 405 Tarry- 
town Rd, Suite 145, White Plains, 
NY 10607. Phone (914) 682-0377. 

Circle No 596 


: peed ion 


AUTOROUTER 
Tango-Route is a pc-board auto- 
router that runs on IBM PCs and 
compatibles. The program can route 
4-layer boards (power and ground 
planes and two signal planes); the 
boards can be as large as 32X19 in. 
The autorouter can use both 90 and 
45° traces. The program can accept 
net lists from Schema and OrCAD 
tools and from the vendor’s Tango- 
PCB schematic-capture program. 
The program performs 11 routing 
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passes, any of which you can toggle 
on or off, and it performs route 
optimizing. According to the ven- 
dor, the program will autoroute an 
IBM PC plug-in board with 90 
equivalent ICs in about 20 minutes 
on an 8-MHz PC/AT. The router 
achieves 85% completion with a 
maximum of one via per trace; if you 
allow two vias per trace, the router 
achieves 95% completion in about 35 
minutes. $495. 

Accel Technologies Inc, 7358 
Trade St, San Diego, CA 92121. 
Phone (619) 695-2000. 
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LISP DEVELOPMENT 


TransLisp Plus provides more than 
400 Common Lisp primitives, an in- 
terface to the C language, and a 
variety of debugging tools. An op- 
tional run-time version is available. 
The package runs on an IBM PC or 
compatible that’s equipped with at 
least 320k bytes of RAM and one 
360k-byte floppy-disk drive. It can 
use as much memory as is available 
(to 640k bytes max) and will use an 
8087 coprocessor if one is present in 
the system. The interface to Micro- 
soft C makes the program more 
versatile; you can, for example, 
write a C program and add it as a 
new function to the Lisp program. 
Alternatively, you can add a small 
amount of Lisp code to an existing C 
program, or integrate code from C 
libraries into your Lisp application. 
You can distribute the optional run- 
time interpreter together with the 
programs that you write when 
using this Lisp software; your writ- 
ten programs thereby become 
stand-alone software packages. 
Debugging tools include a trace 
facility; a pretty printer that makes 
your source code easier to read; the 
Cross Reference package, which 
shows where variables and func- 
tions are stored; Traceback, which 
steps through a top-level form; and 
Break, which forces the computer to 
break out of an infinite loop. You can 
invoke the fast editor, as well as 


Cc 
MODULA 2 
PASCAL 


Cross-Compiler Systems 


@®High performance, field- 
proven software develop- 
ment systems producing ex- 
tremely compact, fast- 
executing, ROMable output 
code. 


®Each cross-development 
package includes: 


eC, Modula 2, or 
Cross-Compiler _ 

eMacro Relocating Cross- 
Assembler 

¢ Object Code Librarian 

e Object Module Linker 

e Hexadecimal Format Loader 
(S-Records, Intel Hex, TEK Hex] 

e Standalone Support Library 
(EPROMable, with full floating 
point support] 


Pascal 


@ All languages can be intermix- 
ed with assembly language 


@ Targets supported: 


6301/03 
6801/03 

6809 

68HC11 
68000/08/10/12 
68020/881/851 
32000/32/81/82 


® Available for following hosts: 


VAX: VMS/UNIX/ULTRIX 
PDP-1 1: UNIX/TNIX/VENIX 
68000: UNIX System V 
PC,XT,AT: MS-DOS 
PowerNode: UTX/32 


UNIX: TM of AT&T Bell Labs. 

VAX, VMS, PDP-11, ULTRIX: 

TM of Dig. Equip. Corp. 

TNIX: TM of Tektronix Inc. 

VENIX: TM of VenturCom 
PowerNode; UTX/32: TM of Gould Inc. 


INTROL CORPORATION 

647 W. Virginia Street 

Milwaukee, WI 53204 
(414) 276-2937 
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another 


Royal Co. Auction 


WE HAVE BEEN COMMISSIONED BY 
HEWLETT PACKARD 
TO SELL AT AUCTION 
NEW, COMPLETE 


SHERING/CHEMCUT 


PLATING LINE 
AUCTION SITE: 1045 NORTH 10TH STREET, 
BUILDING 4, SAN JOSE, CALIFORNIA 
AUCTION DATE: THURSDAY, JULY 30 at 12 noon 
INSPECTION: BY APPOINTMENT ONLY 
COMPLETE SCHERING/CHEMCUT 
NEW AUTOMATIC PLATING LINE: 

e Electroless Copper Through Hole Pattern 

Plating - Still In Original Crates 
e Set-up For SMOBC 
e Ready To Install - Complete Line Less 
Chemistry 
e Can Be Easily Set Up To Your Process 
e 4-18 x 24 Panels Per Tank | 
e The Total System Has Its Own Chemical 
Containment System 
e Complete “State Of The Art” Automatic 
Process Controlled 
Automatic Dousing w/Replenishment 
Tanks 
Automatic Scheduling 
e All Tanks Complete w/Venting System, 
Valves, etc. 
e Automatic Dry Film Development 
System Built Into The Line 


BAKER BROS. NEW CHEMICAL MIXING 
SYSTEM 


Automatic Process Controlled 

Acidic Chemical Feed Module 

Alkali Chemical Feed Module 
Developer Make-up & Supply Module 
Tin Stripper Make-up & Supply Module 
Sulfuric Acid Make-up & Supply Module 
Microetch Make-up Module 

Smear Removal Make-up Module 

Ferric Chloride Feed Module 

Main Motor Control Center 


ECO-TEC NEW WASTE TREATMENT 
SYSTEM 


e Automatic Process Controlled 

e CONCEP Microfiltration System 

e Eco-Tec Decantionizer System 

SEND OR CALL FOR ILLUSTRATED COLOR BROCHURE 
W MEL BLOOM & ED IREMONGER - AUCTIONEERS 


Oyai Company Auctioneers, Inc. 


1215 Chrysler Drive, Menlo Park. CA 94025 
(415) 324-3355 


Cal Licenses 281. 282. 283 
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DOS commands and applications, 
from within the program. The run- 
time version is available separately 
but requires the parent program. 
TransLisp Plus, $195; run-time ver- 
sion, $150. 

Solution Systems, 335 Washing- 
ton St, Norwell, MA 02061. Phone 
(800) 821-2492; in MA, (617) 659- 
1571. 
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SMALLTALK FOR PC 


Smalltalk/V is a version of the 
Smalltalk object-oriented program- 
ming language that runs on IBM 
PCs and compatibles. The package 
features bit-mapped graphics, win- 
dows, mouse input, a built-in Prolog 
compiler, object-swapping virtual 
memory, and a source-level debug- 
ger. It’s particularly applicable to 
software development with AI tech- 
niques. You can open multiple win- 
dows on the screen, each showing a 
different activity, so that you can 
construct, test, debug, and re-exe- 
cute code without leaving Smalltalk/ 
V. Another feature automatically 
swaps objects (which may be as sim- 
ple as an integer or as complex as a 
compiler) in and out of RAM as 
needed, so you can build very large 
programs without exceeding the 
PC’s 640k-byte limit. An automatic 
change log records every modifica- 
tion you make to your program, and 
an optional communications inter- 
face allows for communication with 
Unix systems and other systems 
over an RS-232C link. Smalltalk/V, 
$99; communications option, $49. 
Digitalk Inc, 5200 W Century 
Blvd, Los Angeles, CA 90045. 
Phone (213) 645-1082. 
Circle No 600 
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Awp EASIER, AND CHEAPER, AND ... 


Higher in Performance 


NEC’s new CMOS uPD78312 real-time 
controller uses an internal 16-bit bus to give you 
a fast 32 usec multiply, D/A or A/D conversion in 
30 usec, and block transfers more than three 
times faster than the competition. 


Unique functions like multiple register banks, 


context switching, macro service (eliminating in- 


terrupt software overhead ), and an ANSI-standard 
real-time-control instruction set give you amazing 


flexibility and power to drive your system to 
higher performance. 


Typical Execution Time (psec) 
2000 


1500 
1000 


500 


8051 8096 UPD78312 


More Highly Integrated 


A comprehensive selection of dedicated on- 
chip peripherals can master tough assignments, 
like controlling two independent servos and two 
highspeed stepper motors at the same time. 


Fully Supported 


To get you started, we offer full support for 
fast and easy software development with many 
options, like: a low-cost design and development 
kit (DDK-78310), state-of-the-art standalone ICE, 
third-party tools from Orion Instruments, plus relo- 
catable assemblers and C-compilers from Lattice® 
for MS-DOS™ and other operating systems. 


To meet your packaging and production ramp- 
up needs, there’s monolithic EPROM, OTP, and 
ROMless versions in your choice of PLCC, 
gull-wing flat, shrink DIP and QUIP packages. 


Highly Available 


Call your local NEC sales office to order the 
78312 Evaluation Kit, documentation, and 
MS-DOS-based software. And, for our Micro- 
processor Data Book, call 1-800-632-3531. In 
California, call 1-800-632-3532. Or write, NEC 
Electronics Inc., 401 Ellis Street, RO. Box 7241, 
Mountain View, CA 94039. 


MS-DOS is a trademark of Microsoft Corp. ©Copyright 1987 NEC Electronics Inc. 
®Lattice is a registered trademark of Lattice, Inc. 
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DATABASE SOFTWARE 


The Impulse database-software 
package allows real-time data acqui- 
sition to operate as a background 
task in an IBM PC/XT or PC/AT. 
Optimized for use with the compa- 
ny’s Imp measurement pods, the 
software lets you continuously scan 
as many as 600 measurement chan- 
nels per sec. The measurement data 
can be processed and dumped to 
disk or displayed in real time in 
either numerical or graphical form. 
Foreground programs can also ac- 
cess current measurement values. 
You can configure the software to 
provide multiple scan intervals and 
to detect alarm conditions. Color 
graphics highlight the alarm condi- 
tions. Besides setting simple limit 
alarms, you can set alarm conditions 
according to rate of change and de- 
viation from a set point. You can 
modify system operation without 
stopping the measurement process. 
Optional communications software 


Your Lithium Power 
Source. 


With the OTC lithium battery series, you 
get Electrochem’s most economical, long- 
life Thionyl Chloride cells. They have a 
10-year life, open circuit voltage of 3.65 
volts, and a temperature range of —40 


to +85°C. They're well-suited for 
memory protection and low drain 


applications. You can get them off the 
shelf or in custom pack configurations. 


Call today for more information. 


Electrochem 
@s Lithium 
Batteries 
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4901 Morena Bivd., ste. 314 
San Diego, CA 92117 619/274-7242 
FAX 619/274-2220; LA 213/416-9000 


OC 714/667-0177; N CA 408/737-9408 
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Tauber and Electrochem. 


allows two PCs, linked by their seri- 
al ports, to share a common data- 
base. The basic Impulse software 
package costs less than £1200. The 
graphics/alarm option costs £800, 
and the communications software 
costs around £1000. 

Solartron Instruments, Victoria 
Rd, Farnborough, Hampshire 
GU14 7PW, UK. Phone (0252) 
544433. TLX 858245. 

Circle No 594 

Solartron Instruments, 2 West- 
chester Plaza, Elmsford, NY 
10523. Phone (914) 592-9168. TLX 
145487. 
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IMAGE PROCESSING 


ITEX PCplus is a library of image- 
processing subroutines that run on 
the IBM PC and compatibles. Re- 
lease 1.3 of this library has been 
enhanced with 17 new routines. All 
the library’s routines now run 73% 
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Avantek, Comlinear, Inmet, 
Mini-Circuits, Palco, Teledyne 
Microwave, Huber + Suhner, 
Amphenol GLD, EZ-Form 
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faster than those of previous ver- 
sions, the vendor claims. The soft- 
ware operates in conjunction with 
the vendor’s PCVisionPlus frame 
grabber, which is a video-acquisi- 
tion and -display board that can be 
used in a wide variety of image- 
processing applications. The new 
functions include averaging, sub- 
traction, 8- and 4-point warping, 
frequency-domain (FFT) filtering, 
and measurement. All the routines 
are callable from programs written 
in C and compiled by the Microsoft 
and Computer Innovations C com- 
pilers. ITEX PCplus, $595; PC- 
VisionPlus Frame Grabber, $1995. 
Imaging Technology Inc, 600 W 
Cummings Park, Woburn, MA 
01801. Phone (617) 938-8444. TLX 
948263. 
Circle No 599 
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roduct development time has always 
been a problem for system designers, and 
it is especially so today, given the growing 
need for high-performance products and 
the more complex bus architectures. Proto- 
typing panels designed to interface with a 
variety of specific bus structures can help 
address these development problems. If 
you spend too much time in the develop- 
ment phase, the market windows might 


available. Some prototyping boards offer 
you a way to get your product to market as 
fast as possible—and in a very cost-effec- 
tive way, too. 

When selecting a prototyping panel for a 
bus system, you should keep in mind the 
major criteria, some of which are more 
obvious than others. Clearly, for example, 
the board must conform to the mechanical 
dimension requirements of the bus. And 
the power and ground commitments from 
the planes to the backplane connectors 
must match bus specifications. In addition, 
the power plane layout should be capable of 
distributing not only the main power but 
the auxiliary voltages as well. 

Buses such as the VME and Multibus II 
have mechanical packaging aspects based on the Eurocard standards. It’s 
imperative that cards for these buses conform to the standards to ensure a 
proper match of the backplane to card cage and to accommodate the 
Eurocard-style front panels used in many applications. 

Other panel attributes are not so obvious. For example, packing density 
requirements can be extremely high. The boards specified for both VME 
and Multibus II are quite small and rely on the extensive use of LSI 
devices. Despite the large number of LSI devices available today, design- 
ers still must often deviate from a bus standard and go to larger boards. 
Thus, the panel’s pin configuration is extremely important. 

The complexity of LSI chips makes the low impedance of a panel’s 
bypassing techniques very important. Traditional bypassing techniques 
(such as locating capacitors between the power and ground planes) often 
prove inadequate because the residual inductance of the wired connection 
between the ICs power and ground pins can develop crosstalk signals that 
are then common to all circuits within the LSI package. To avoid this 
problem most effectively, use a panel that has provisions for bypassing 
chips on an individual basis. 

When you’re building prototypes for some of the more advanced buses, 
bypassing and the routing of connections from the driver to the bus are 
even more critical. In these cases, the circuits must be able to draw current 
from the bypass capacitors instantly. The ability to satisfy this need while 
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close before your product is fully tested and | 


Hardware and Interconnect Devices 


Wire-wrapping panels 
designed to interface with 
specific bus structures can 
speed up a product’s 
development time by 
significantly reducing the 
prototyping phase of the 
design cycle. 


Tom Ormond, Senior Editor 
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VME Bus panels (Garry Electronics) 


also providing short, direct interconnects from the 
drivers/receivers to the bus connector determines 
whether you'll be able to use a panel in-a particular 
application. 

In configurations involving high-density boards and 
their complicated layout requirements and interconnect 
routing, wire wrapping has the edge over other tech- 
niques because the CAD systems now available have 
very sophisticated methods for routing the wiring, 
determining the wiring sequence, minimizing wire run 
lengths, and detecting and correcting errors. One final 
consideration involves the high density so prevalent 
today. Selecting a board that eliminates unused pins 
can be a real plus. You'll find that board is much easier 
to work with and debug. 

The variety of boards available can also pose some 
subtle problems. The Eurocard specification enumer- 
ates a series of board sizes, and designers working with 
the Multibus II or VME Buses take advantage of the 
range of options. Often they use boards larger than 
what’s considered standard for a given bus. The devia- 
tion, however, lets them develop more effective function 
groupings. The VME Bus specification calls for a board 
that is 6U high by 150 mm. (One U equals 1.75 in., 
which is a standard height increment for 19-in. rack 
systems.) But a number of other board sizes are popu- 
lar: 6U by 280 mm, 9U by 160 mm, 9U by 220 mm, 9U 
by 280 mm, and 9U by 400 mm. 

If you select one of the larger boards for your 
prototyping project, you must make sure the manufac- 
turers have designed the power-distribution and 
ground planes properly. Distributing the main power 
through one or two plane layers and then connecting 
the auxiliary voltages from one or two central points 
with long wires makes little sense. Thus, for example, 


the 9U x280-mm board should have at least four layers 
and be able to effectively distribute and bypass auxilia- 
ry voltages as well as the main power voltage. 

The assignment order of the P1 and P2 connectors is 
another selection consideration peculiar to 9U boards. 
The P1 and P2 are the connectors that interface with 
the main J1 backplane and the 32-bit J2 extension 
backplane. The VME spec for a 6U board places the J1 
backplane at the top and the J2 at the bottom. Two 
options are possible for the 9U board’s 3-connector 
configuration. In one case, you locate the board’s P1 
connector at the top and the P2 connector below it (in 
the middle). The board’s unspecified P3 connector is 
then at the bottom. In the second option, you situate 
the P1 connector in the center position, the P2 at the 
bottom, and the P38 at the top. In the board selection 
process, make sure that the power input commitments 
agree with the configuration you’re going to use. 

High-density applications combine with variations in 
bus requirements and board features to often present 
some knotty selection problems in choosing prototype 
boards. Using all these criteria ensures that you can 
find the panels that best work for your specific needs. 


Interfacing with the Eurocard format 


Vector’s Eurocard prototyping boards are aimed pri- 
marily at VME and Multibus II applications. They 
feature a hole pattern that can accommodate any IC on 
a 0.1x0.1-in. grid in either vertical or horizontal orien- 
tation. Twelve different models are available, ranging 
in sizes from 160 mm by 3U to 400 mm by 9U. 

All cards are organized into three areas—the bus- 
connector area, an I/O area, and a signal-pattern area. 
The bus-connector area accepts right-angle, 96-pin 
wire-wrappable connectors. Using them, you can make 


If you spend too much time in the development phase, the market windows might 
close before your product is fully tested and available. 
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direct connections to power and ground planes with the 
help of wire or eyelets specifically designed for and 
supplied with each board. The I/O area will accommo- 
date D-subminiature and 0.2X1.0-in. flat ribbon-cable 
connectors. 

Using eyelets to connect the connector’s power and 
ground pins is a novel feature of these boards. You can 
use the same type of eyelet to connect to power and 
ground foils anywhere on the board surface. Individual 
holes in the power and ground foils have isolating rings 
around them that prevent inserted leads from shorting. 

Three signal-area patterns for the board are avail- 
able: the pad-per-hole pattern with holes drilled on a 
0.1-in. grid, plated-thru with a pad on both sides of the 
board; a buses-only pattern with power and ground 
buses following the perimeter of the card and holes 
drilled on a 0.1-in. grid; and the power- and ground- 
plane pattern, which has one side of the board covered 
with a ground plane and the other covered with a power 
plane. Prices range from $15 to $39. 

Garry Electronics offers prototyping boards in a 
variety of VME Bus configurations. Designed to con- 
form fully to bus specifications, they join the packaging 
ease of pluggable assemblies with the field versatility of 
wire wrapping. 

To satisfy virtually any VME Bus system application, 
the boards are available in four basic sizes—standard, 
half wide, double wide, and double wide and double 
high. They are also available in a variety of pin configu- 
rations that have room for as many as 252 IC devices. 

As other options, Garry offers these boards with 1-, 
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Multibus II development kit 
(Micro Industries) 


2-, or 3-level wire-wrapping posts and with hole pat- 
terns either perpendicular to or parallel to the I/O rows. 
Standard boards accommodate 0.8-in. board-to-board 
spacings, but versions are available for 0.7-in. board 
spacings to allow even more board density in racks and 
enclosures. A standard board costs $250. 

The $456 Model 123860 VME prototype panel from 
Scanbe offers the clean appearance of a double-width 
Eurocard front panel and the convenience of E-Z-ject 
ejectors. This 6U-size card comes with bypass and 
decoupling capacitors as well as the VME-specified 
connected power and ground pins on P1 and P2. The 
versatile pin layout provides 54 dedicated locations for 


VME panel (BICC-Vero Electronics Inc) 


Multibus II panels (Vector Electronic Co) 

14-, 16-, 18-, or 20-pin DIP ICs, plus a universal area of 
13 columns by 46 rows for larger ICs, SIPs, and other 
devices. The power and ground planes improve dc-noise 
margins and transmission characteristics. 

The board’s terminals can accept two levels of wire 
wrapping. Panel contacts feature a tapered-entry de- 
sign to facilitate component-lead insertion. The inner 
contact (beryllium copper with gold plating) has a 
4-finger, closed-entry design, and the outer shell is 
precision-machined for interconnect reliability. The 
boards feature 54 capacitors for bypassing (0.01 
wF+10% rated for 50V dc), and 24 decoupling capaci- 
tors (3.3 pF+10%, 15V de tantalums). The double- 
width (1.6-in.) front panel can hold a second wire- 
wrapping card. The E-Z-ject handles simplify the task 
of extracting cards (an ordinary 6U VME panel can 
require as much as 24 lbs of extraction force). 


Interfacing with VME Bus 


To help designers interface with the VME Bus, 
Electronic Molding Corp offers prototype panels in 3U 
single size (Series 10), 6U double size (Series 20), and 
9U triple size (Series 30). All incorporate dedicated I/O 
connectors. Their dimensions comply with standard 
VME specifications. The 3U and 6U boards are also 
available with a universal PGA section ($285 for a 6U 
panel). 

All panels are available with a high-density universal 
pin configuration that has room for ICs having 0.3-, 
0.4-, 0.6-, and 0.9-in. center-to-center pin spacings. The 
three models in the VME 10 Series have an IC capacity 
ranging from 42 to 73. Series 20 and 30 panels will hold 
90 to 223 and 148 to 270 ICs, respectively. 

Designed for use with automatic wire-wrapping 
equipment, all panels feature 96-pin DIN 41612 connec- 
tors having gold-plated contact areas. The basic boards 
are designed for TTL, but multilayer Schottky panels 
are available for high-speed applications. You can 


choose Vcc and ground terminations from three pin 
types: socket pins with inner clips, hollow pins (no clips) 
that allow for the installation of decoupling capacitors, 
or solid nail-head pins. 

Hybricon’s VHF Series panels are designed for the 
VME Bus and are available in high-density (HD) and 
ultrahigh-density (UHD) terminal patterns. The stand- 
ard 6U x160-mm board includes provisions for mount- 
ing PGAs. In addition to main power planes, all panels 
have buses for +12 and —12V. 

Panels are available in all standard sizes, ranging to a 
6-layer 9U x400-mm version. The 9U boards are avail- 
able in 4-layer versions in 160, 220, and 280-mm depths 
and in lower-cost double-sided versions. Many are avail- 
able with the two basic connector arrangements. All 
panels are designed to accommodate both connected 
bypassing (power plane to ground plane) and individual 
bypassing of critical devices. The individual bypassing 
technique ensures very low residual inductance in the 
bypass loop. 


Help’s available for computer interfaces 


Augat, Vector, Methode, and Advanced Interconnec- 
tions all offer panels designed for computer buses. 
Augat’s wire-wrapping panels make it easy to create 
prototype options for DEC’s VAX 8200, 8300, and 8800 
computer systems. Based on the VAXB1 32-bit high- 


VAXBI bus panel (Augat Inc) 


You should evaluate a number of important criteria before 
selecting a prototyping] panel for a bus system. 
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Versabus panel (Advanced Interconnections Corp) 


performance bus structure, these panels let you rapidly 
verify logic designs and thereby minimize product 
development cycles. 

To guarantee the signal integrity and the electrical 
characteristics of the interconnection, these panels in- 
corporate the intricate VAXB1 interface corner. The 
layout artwork for the corner reflects the latest DEC 
design revision. The design includes a PGA footprint 
for the VAXB1 interface chip and sockets for the custom 
clock and the discrete devices. The panels also contain a 
logic field that can handle as many as 96 16-pin ICs. A 
variety of component spacing patterns provides maxi- 
mum flexibility in board design. Decoupling capacitors 
located adjacent to every other row further enhance 
layout flexibility. Panel I/O provides 180 user-defined 
zero-insertion-force interconnections to the backplane, 
and reserves 120 ports for bus functions. 

All these prototyping panels feature a 10-layer con- 
struction—four signal layers, three power-distribution 
layers, and three ground layers. The panels use ma- 
chined contacts throughout. Augat’s patented 2-piece, 
tapered-entry socket features a 4-leaf, closed-entry 
inner contact and a machined outer sleeve (both contact 
and sleeve are available with either gold or tin plating). 
The PGA sockets use Holtite contacts. A panel with 
2-level wire-wrapping pins and sockets with gold- 
plated contacts and tin-plated sleeves costs $895. 

To let you achieve higher performance when building 
circuits using 8- and 16-bit C chips, Vector offers a line 
of prototyping cards (from $42.30) with a new circuit 
pattern. The circuitry, called the voltage/ground-plane 
series, is etched onto “%e-in. FR4 epoxy-glass circuit 
boards that have an overall pattern of 0.055-in. holes 
spaced on a 0.1X0.1-in. grid. Compatible with IBM’s 
PC, PC/XT, and PC/AT computers, full-size boards 
measure 13.25-in. wide by 4.2-in. (PC and PC/XT 
versions) or 4.8-in. (PC/AT version) high. 

Although an overall copper ground plane is excellent 
for reducing transients and lowering crosstalk, it can 
pose problems. To install component leads, socket con- 
tacts, or terminals, you need to use special insulating 
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washers or copper-removing tools to insulate the lead 
from the copper plane. In the voltage/ground-plane 
series boards, all drilled holes in the copper planes are 
isolated on both sides of the board by etched copper- 
free rings that surround each hole. 

Two methods are available when you must make a 
connection to the copper plane. One technique utilizes a 
custom eyelet that you place in the hole in question. 
After inserting the component or DIP socket lead, you 
simply apply solder and allow the eyelet’s flange to 
make contact with the copper plane. The eyelet is 
flanged on only one side so you connect to only one side 
of the board. If you use the second method, you install 
socket pins having solder washers that make contact 
with one board plane. These voltage/ground-plane 
boards are also available in a half-width version that 
measures 5.5 in. wide for the IBM PC/XT or equivalent 
compatibles. 

If you’re working with Motorola’s Versabus, Ad- 
vanced Interconnections offers prototyping panels that 
will ease your design task. The line includes units with 
standard IC footprints and units that also feature 
universal PGA footprints. 

The standard Versabus panels have a standard logic 
pattern of two groups of 26 columns containing 77 pins 
per column; each holds 176 16-pin DIPs. The PGA 
panels have patterns for 15x15-pin PGA devices as well 
as standard universal patterns of 32 columns of 77 pins, 
7 columns of 20 pins, and 7 columns of 17 pins that 
accommodate 152 16-pin DIP ICs. The PGA areas are 
populated with low-insertion-force (2.5 oz average) 
wire-wrapping terminals. 

The standard universal pattern of the Versabus 
boards has room for ICs with 0.3-, 0.6-, and 0.9-in. pin 
spacings. The boards are constructed with exposed 
solder between insulated terminals to allow users to 
randomly connect pins to Vcc and ground. The panels 
are available with either 2- or 3-level wire-wrapping 
terminals, which have either gold/tin or gold/gold plat- 
ing. Both panel versions provide three 40-pin connec- 
tors for I/O service. 

Methode’s Series 300 wire-wrapping panels (from 
$800) are also designed to interface with the Versabus. 
The boards have an IC field that consists of 55 columns 
of 53 pins each and that has a capacity of 120 16-pin 
devices. An additional five columns with terminals 
spaced on 0.6-in centers can hold another 42 ICs. In 
addition, the panels have two sockets that accept 68-pin 
JEDEC type-A chip carriers. 

The panels have two edge connectors for I/O serv- 
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One-roof capability means you can expect higher 
reliability, lower cost and faster response for your 
aerospace/mil applications. 

We provide system support in the integration 
of connectors and boards, cables or other subassem- 
blies, including black boxes. And we're doing it now, 
not waiting for the future. 

Our engineers simplify tough problems. But just 
because we're problem-solvers doesn’t mean we 
ignore ordinary connectors or flex circuitry. 

We manufacture everything from PCs to fiber 
optics to umbilicals. Rectangular, circular, off-the-shelf 
or specials. 
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Flexible or rigid flex circuitry? We practically 
invented it. We'll manufacture to your specs or design 
it to your requirements. We'll even assemble Brand X 
connectors and our flex. 

so whether your interconnection requirements 
are simple or sophisticated, give us a call. We can 
make the future work for you today. 


For more information, call Mike Howett, 
714-660-5702. In England 
call Hugh Mcinally, 

0932 47262. 
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ice—a dual 60-pin connector and a dual 70-pin connec- 
tor, both with contacts on 0.1-in. centers. For additional 
I/O, two 50-pin right-angle wire-wrappable headers 
and two 40-pin right-angle wire-wrappable headers 
with alternating ground contacts are provided. The 
panels feature an integral board stiffener and have a 
common ground plane on both sides in the socket area. 
They have 39 decoupling-capacitor locations and are 
available with terminals that will accept either 2- or 
3-level wraps. 

All these panels can simplify prototyping work con- 
siderably. However, two products are available that 
offer designers a good deal more. BICC-Vero’s 
VME6159 sells for $650 and is a dual-height VME 
Bus-compatible wire-wrapping prototype panel. It has 
approximately 30 in’ of prototype area populated with 
wire-wrappable terminals. The balance of the panel 
area contains circuitry for controlling two separate 
interrupt-request levels and buffering the VME control 
signals, address lines, and data lines. 

The P1 connector on the VME6195 provides all 23 
address lines, all 16 bidirectional data lines, all six 
address-modifier lines, all seven interrupt-request 
lines, and all pertinent slave-control lines. In accord- 
ance with the VME specification, this board is classified 
as an A24:D16 slave, with an interrupter option of any 
two of seven. Thus, you can decode any of the address 
lines, drive any of the lines on the bus, and generate as 
many as two interrupts. 

Onboard signals, such as Board Enable and Board 
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Select, provide one level of device selection. To gener- 
ate multiple selects, you can combine your own address 
decoding logic with these signals. A variable-length 
DTACK delay (from 0 to 500 nsec) increases panel 
flexibility by allowing you to use slower devices in the 
prototype area of the board. 

The board features two independent edge-triggered 
interrupts. A falling-edge signal on either of these 
interrupt-request inputs will generate a complete in- 
terrupt request and interrupt-acknowledge cycle. 
Hardware on the 6159 responds with the 8-bit vector 
and completes the acknowledge cycle. Because this 
board is considered a slave on the VME Bus, it cannot 
assume ownership of the bus or become the bus master. 

Micro Industries makes it about as simple as possible 
to develop products for the Multibus II environment. It 
offers a development kit for $2000 that consists of an 
intelligent I/O development board—the MIB II 186/110 
—and the full software support for specific functions 
required in a Multibus II system. 

The MIB II 186/110 board provides a general-pur- 
pose, intelligent interface to the Multibus II parallel 
system bus (iPSB). It consists of an 80186 uP, an 
independent configuration processor, as much as 250k 
bytes of EPROM, a maximum of 512k bytes of dynamic 
memory, an 82258 advanced DMA controller, an 8259 
interrupt controller, one serial communications port, 
and a prototyping area that is approximately one-third 
the size of the board and has access to the local »P bus. 
The serial communications port provides direct access 
to the board for software development independent of 
the iPSB. 

The board’s independent configuration processor 
gives you a backup indication of how all parts of the 
board are functioning. What’s more, the board can test 
itself. With this combination, designers can concentrate 
on developing their application software instead of 
spending time on bus-testing overhead. 

The software support includes the mSDM-186 moni- 
tor/debugger and a debugging monitor that’s fully 
compatible with Intel’s isDM-86 monitor/debugger. 
The mSDM-186 is a set of firmware that lets you 
inexpensively design and debug application hardware 
and software by eliminating the need for emulation 
equipment. You can perform this design and develop- 
ment work on either an Intel Series II or IV develop- 


ment system or on a standard RS-232C terminal. EDN 


Article Interest Quotient (Circle One) 
High 470 Medium 471 Low 472 
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The newsingle line 
You'll appreciate the design freedon 
we ve added to our line—with mass: 

9 terminating AMPMODU MTE con- 


nectors. Receptacles stack side-by-si 


or end-to-end, to take 22-30 AWG w. 
anywhere on the board with comple 
@ modularity. 


Pre-loaded a 
assemblies simplify 4. 
mass termination. = 
Interlocking carrier 
Strips accurately 

locate insulation- 
displacement 

contacts in tooling. 
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onnector. 


You can also choose polarized or MTE connectors are backed by a Call 1-800-522-6752 to find out 
ching receptacles, or special ribbed full range of application tooling, from more. Ask for the AMPMODU MTE 
eptacles that gang into single- and hand and semi-automatic to fully auto- | Connector Desk. AMP Incorporated, 
ible-row coupling shrouds. Pin matic, to meet any level of production Harrisburg, PA 17105-3608. 
itact types and shrouded headers you need. AMP and AMPMODU are trademarks of AMP Incorporated. 
ind out the wire-to-wire and wire- 


Sante AAINIFP interconnecting ideas 


Vertical and right- f = Do it all in two 

angle headers, . , . contact sizes— 
receptacles,and 4, . — 22-26 AWG and 26-30 AWG. 
shrouded housings g | _ 5 = Dual-beam contacts 


provide modular are overstress- 
approach. protected, and feature 


post stops for use 
on long posts. 
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“Samtec old-fashioned 


SUDDEN SERVICE 
means do it now, 


— do it right!” 


Sam Shine, Proprietor 


Our dependable SUDDEN SERVICE 
really makes Samtec 
“a different breed of cat’ 


SUDDEN SERVICE is a way of life at Samtec. 
All of our people believe in old-fashioned, 
do-it-now, do-it-right customer service. What- 
ever you need—catalogs, samples, quotations, 
shipment dates—you’ll find Samtec people 
deliver SUDDEN SERVICE that other com- 
panies simply can’t (or won't) match. Try us 
and see what makes Samtec “a different 
breed of cat’ 


Joe Breeding X 
A _ MIS. 

Th YX > ? 
Here’s just a few of the dedicated mien ees Zz 

Samtec people who make 4 
SUDDEN SERVICE happen. 


Need Square Post Connectors? 


Compare. Samtec SUDDEN SERVICE 
will deliver 95% of all the square post 


socket strips and IDC cable strips for on-board, board- 
to-board and cable-to-board connections. Strips may 


: ’ 
assemblies you ll ever need! be ordered with up to 36 positions per row. And our 

Our new catalog contains the greatest variety of .025” “snap-strip’ features allow snapping to your exact length. 
sq. post connectors that weve seen. This broad line of High-temp bodies permit vapor phase and IR soldering 


cost-effective connectors includes terminal strips, mating up to 216° C. 


Straight pin headers 
and mating 
IDC cable strips. 


IDC cable 
combinations. 


Single row headers 
and mating IDC 
cable strips. 


Double row headers 
and mating IDC 
cable strips. 


— 
yp 


Socket strips that 
mate with terminal 
strips. 


Right-angle pin headers 
and mating IDC 
cable strips. 


EUROPEAN SAMTEC, Ltd. 35 Deerdykes sea 
- . Westfield, Cumbernauld, Scotland G68 9HN 
©Samtec, Inc 1987 HEADQUARTERS: 5) one: 02367 39292 FAX: 2367 27113 TLX: 776158 


SUDDEN SERVICE 


WORLDWIDE SAMTEC, Inc. P.O. Box 1147, 810 Progress Blvd., 


_ New Albany, IN 47150 USA 
HEADQUARTERS: phone: (812) 944-6733 TWX: 810-540-4095 TLX: 333-918 


WRITE TODAY for 
our new 72-page cata- 
log. In addition to our 
.Q25” sq. post inter- 
connects, it contains 
specifications and data 


on scores of additional 
—_ highly reliable, com- 
Laura Murphy | George Ott petitively priced 
Sales Shipping interconnect 
: products. 
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Hardware and Interconnect Devices 


Surface-mount cabinet cooler solves 
installation problems, offers flexibility 


The CC600F surface-mount com- 
pact cabinet cooler is designed for 
those sealed-enclosure cooling appli- 
cations where there is insufficient 
space inside the enclosure to install 
a cooler. This cabinet cooler is a 
simple air-to-air heat exchanger and 
fits outside of the enclosure. It mea- 
sures 307124 in., has a 30 X8%-in. 
flange, and weighs only 14 lbs. 

Heat-pipe cores remove heat from 
inside the enclosure. During opera- 
tion, a fan inside the cabinet blows 
air toward the heat-pipe cores, and 
an outside fan blows air away from 
them. Inside the heat-pipe core, 
heat transfer occurs by means of the 
phase change of a fluid—from liquid 
to vapor and then from vapor back 
to liquid. The fluid and a wick are 
enclosed in a thin-skinned cylindri- 
cal copper shell. 

As heat reaches the evaporator 


section of the pipe inside the cooler, 
the fluid becomes a vapor and trav- 
els to the outside, or condenser sec- 
tion. As the vapor condenses, it 


gives up its latent heat. Now back in 
a liquid state, the fluid returns to 
the evaporator end of the heat pipe 
via capillary action along the pipe’s 
wick-lined walls, to be heated and 
vaporized again, continuing the 
heat-transfer cycle. 

Fin arrays and the two fans aug- 
ment the heat-pipe action by im- 
proving air-to-pipe heat transfer 
and airflow. Because the fans are 
the only moving parts, the cooler’s 
power requirement is only 60W. You 
can specify the CC600F in a new 
design, or you can retrofit it in the 
field. Estimated field installation 
time is one to two hours. The cost is 
$795. 

Noren Products Inc, 1010 
O’Brien Dr, Menlo Park, CA 94025. 
Phone (415) 322-9500. TLX 171410. 

Circle No 529 


Hinged connector permits repositioning of 
pe boards without requiring power shutdown 


The Hinge connector enables a user 
to reposition two interconnected pe 
boards and gain access to hidden 
points that need adjustment with- 
out having to shut off the power. If 
you mate two boards, you can posi- 
tion them at any angle to 90 de- 
grees. If you use three boards in a 
“U” shape, you can achieve a more 
efficient configuration. To discon- 
nect the boards, you simply rotate 
one board beyond 90 degrees. 

The connector is available pre- 
assembled or as separate tab and 
receptacle assemblies. The tab and 
receptacle connector halves mount 
on the pe board and mate together 
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in a right-angle position. The tab 
contacts are tin-plated brass; the 
receptacle contacts are tin-plated 
phosphor bronze. The connector 
housing’s material is molded from 
6/6 blue nylon and has a UL 94V-0 
rating. When mounted on a pc board 


in a right-angle configuration, the 
connector measures 0.256 X 0.288 in. 
Contact center-line pitch is on 0.079- 
in. centers. 

You can choose from connectors 
with 4, 6, 8, 10, 12, 15, 18, or 22 
positions. PC boards can range in 
thickness from 0.031. to 0.063 in. 
The connector is suited to such ap- 
plications as videotape recorders, 
TVs, copying machines, and type- 
writers. It costs $0.03 to $0.04 
(OKM qty). Delivery, six to eight 
weeks ARO. 

AMP Inc, Harrisburg, PA 17105. 
Phone (717) 564-0100. 

Circle No 530 
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But,” he adds, “many of our clients want the 


to appear in prestige publications | 
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Hardware and Interconnect Devices 


Self-contained speed controller allows 


dc fans to idle at 2 rated speed 


The PC-DC is a speed controller 
that mounts directly on a small de 
fan operating in a draw-through 
mode. The controller has a built-in 
sensor that continually monitors the 
temperature of the internal equip- 
ment, permitting the fan to idle at 
about % speed under typical condi- 
tions and substantially reducing ex- 
cessive fan noise (typically 12 to 15 
dB). | 

With this type of speed control- 
ler, a designer can select a fan for 
worst-case conditions of ambient 
temperature, equipment power dis- 
sipation, system resistance, and al- 
titude even if he’ll seldom be using 
the equipment under such condi- 
tions. The PC-DC will adjust fan 
speed as necessary to hold the temp- 
erature at its sensor position nearly 
constant. A fan will reach full rated 
speed when the sensor temperature 
reaches the chosen full temperature 
rating (85, 40, 45, or 50°C). The 
controller also includes a tempera- 


ture alarm, which triggers at 10°C 
above the chosen full-speed temper- 
ature. 

The PC-DC is available in various 
sizes for direct mounting on square- 
frame fans ranging from 2% to 4146 
in. You can use it with any supply 
voltages from 12 to 26V. The con- 
troller is self-contained, including 
the sensor, and adds less than % in. 


to fan thickness. No settings or ad- 
justments are necessary. Power con- 
nections require an AMP MTA-type 
header with 0.100-in. spacings. A 
sample PC-DC kit is available for 
$34.80. 

Control Resources Inc, Smart 
Fan Div, Box 315, Harvard, MA 
01451. Phone (617) 456-8763. 

Circle No 531 


Versatile mobile test cart can function 
as a test station or a workstation 


This test cart functions equally well 
as a portable test station, a movable 
workstation, or a handy conveyance 
for electronic equipment. Fabri- 
cated of 14-gauge steel, the cart 
rides on two fixed and two swivel 
casters and features a foot-operated 


_ lock for stability. Each cart has a 


twist-lock receptacle on its frame 
with a removable 20-foot 14-gauge/ 
3-wire power cord. 

The cart comes as either a 1- or 
2-bay unit. Each bay has two 
grounded duplex outlets controlled 
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by a master switch with a pilot light 
and protected by a 15A fuse. In each 
bay, you have four adjustable 


mounting-angle brackets with EIA 
hole spacings of 0.281 in. You can 
use the available vertical panel 
space of 24% in. to tailor the cart for 
specific uses. 

Carts come in various sizes and 
are available in 10 standard tex- 
tured finishes. Prices start at ap- 
proximately $800. Delivery, four to 
six weeks ARO. 

Cabtron Systems Inc, 200 Anets 
Dr, Northbrook, IL 60062. Phone 
(312) 498-6090. 

Circle No 532 
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Maximum Design Freedom is Yours with 
PANDUIT HI-CON DIN Connectors 


Your high density packaging demands a variety of DIN connector types and styles to accom- 
modate the requirements of the application. For SMT, VMEbus, Multibus II, backplane, high pin 
count or flat cable. Backed by more than 15 years of DIN connector experience, 

PANDUIT H/-CON connectors give you that freedom of choice. 


e Inverse, surface mount, press fit, stretch and standard DIN. 
e Meet mechanical specs of VMEbus and Multibus II. 
e Meet DIN, IEC and MIL specs. 


e Simple coding system allows over 1000 combinations for multiple 
backplane connections. 

e Full line of accessories to adapt to special applications: 
— Cable housings for round or flat cable. 

—Adapters for frontplane or backplane interface. 


Get the DIN connectors 

that best meet your specs — 
PANDUIT HI-CON DIN connectors. 
Call 1-800-323-2428 toll free today 


and ask for HI-CON Product Mgr. 
(In Illinois — 1-312-532-1800) 


ELECTRONICS GROUP 


Tinley Park, iL 60477-0981 
in Canada: Panduit (Canada) Limited 
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CONNECTOR 


A rack-and-panel connector, the DL 
Drawer, features zero-insertion- 
force assembly to extend contact life 
and protect against mismating. It 
uses the axial thrust of a cam to 
move the contacts into high-force 
electrical contact. The connector’s 
lifetime is 10,000 mate/unmate cy- 
cles minimum. The connector fea- 
tures layouts of 60 to 156 contacts 
configured on a 0.1-in. grid. Con- 
- tacts come in strips and on reels for 
efficient crimping by crimp ma- 
chines or stripper-crimper devices. 
Custom layouts with higher contact 
counts are also available. Prices 
range from $75 for a 60-contact 
mated connector to $150 for a 156- 
contact version. Delivery, 10 to 12 
weeks ARO. 

ITT Cannon, Box 8040, Fountain 
Valley, CA 92728. Phone (714) 964- 
7400. 

Circle No 680 


HEAT SINK 


The 5931B heat sink utilizes stamp 
technology but provides the thermal 
performance of the more-expensive 
extruded devices, according to the 
company. Designed for TO-218 and 
TO-220 packages, it mounts in a 
vertical position and accommodates 
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semiconductor devices on both 
sides. Under natural convection, the 
heat sink dissipates 1OW max. The 
1.64-in.-high heat sink has two sol- 
derable tabs for mounting. Made of 
aluminum alloy, the heat sink is 
available in gold chromate and 
black, red, blue, and bronze ano- 
dized finishes. $0.48 (1000). 

Aavid Engineering Inc, Box 400, 
Laconia, NH 03247. Phone (603) 
524-4443. 

Circle No 681 


PORT ADAPTER 


This parallel-to-serial port convert- 
er, the Converser, converts the par- 
allel port of an IBM PC or compati- 
ble system to a serial port, allowing 
you to drive a serial printer. Featur- 
ing an internal data buffer that 
stores the computer’s output, the 
device connects directly to a paral- 
lel-printer cable and eliminates the 
need for serial-interface cards. 
Transparent to a computer and 
printer, the converter supports the 
most common serial protocols (X- 
On/X-Off, DTR), making it suitable 
for use with PCs and DEC printers. 
Two models are available: the 
PS-16, equipped with 16k bytes of 
buffer memory, and the PS-64, 
equipped with 64k bytes. PS-16, 
$149; PS-64, $229. 

Gold Key Electronics Inc, Box 
186, Goffstown, NH 03045. Phone 
(800) 325-0150; in NH, (603) 625- 
8218. 

Circle No 683 


CONNECTOR COVER 

The Snaplock connector cover has a 
copper/electrolysis nickel plating 
that meets or exceeds FCC require- 


ments for EMI and RFI shielding. 
You assemble it entirely by hand 
with two ratchets and two cover 
halves, which saves production time 
and reduces cost. The connector 
cover is available in shielded and 
unshielded versions, and in 9-, 15-, 
25-, and 37-pin positions. It accom- 
modates any style of subminiature 
D connector: solder, crimp-snap, or 
insulation-displacement. 

Because of its ratchet-design 
strain relief, the connector cover can 
accept a range of cable diameters 
without gates or grommets. Be- 
cause the back part is also ratch- 
eted, cable can protrude either from 
the back of the connector or at a 90° 
left or right angle. $0.95 (1000). 

Interconnect Technologies Inc, 
194-C Charlestown Rd, Malvern, 
PA 19355. Phone (215) 647-9260. 

Circle No 682 


SOCKETS 


Series 570 stamped pin sockets are 
designed for shrink-pack ICs that 
have a 0.07-in. pin-to-pin spacing. 
They feature single-beam contact 
pins that have a low insertion force. 
The glass-filled polyester housing 
has a 94V-0 UL rating and features 
guide rails to ease the insertion pro- 
cess. The contact pins are tin-plated 
beryllium copper. Units having 40 
and 52 positions with pins on 0.6-in. 
centers are available, as are 64-posi- 
tion sockets with center spacings of 
0.75 in. $1.67 (1000) for a 64-pin 
socket. Delivery, eight weeks ARO. 
Aries Electronics Inc, Box 130, 
Frenchtown, NJ 08825. Phone 

(201) 996-6841. 
Circle No 684 
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Hardware and Interconnect Devices 


CONNECTOR 


The Mini-Fit Jr is a pin-and-socket 
power connector that offers a cur- 
rent rating of 9A/circuit at 250V and 
a contact resistance of 10 mQ/circuit 
max. It is available in wire-to-wire 
and wire-to-board versions: The 
mated length of the wire-to-wire 
version is 1.362 in.; the mated 
height of the wire-to-board version 
is 0.925 in. Terminals can be brass 
or phosphor bronze, plating can be 
tin or gold, and the housing can be 
UL 94V-0 nylon 6/6 or UL 94V-2 
nylon 6/6. Current-rating specifica- 
tions are 9A/circuit for a 2-circuit 
model; 8A/circuit for 4- and 6-circuit 
models; 7A/circuit for 8- and 10- 
circuit models; and 6A/circuit for 
12-, 14-, and 16-circuit models. In- 
sulation resistance is 1000 MQ min; 
dielectric strength is 1500V ac. 

For pe-board applications, the 
connector comes as either a vertical- 
or right-angle header preassembled 
with terminals. It specs a tempera- 
ture rise of 30°C max (carrying 
rated-current load); a mating force 
of 0.7 kg/circuit max; and an un- 
mating force of 0.05 kg/circuit min. 
A standard connector with tin- 
plated brass terminals for 18- to 
24-AWG wire costs $0.05. 

Molex Inc, 2222 Wellington Ct, 
Lisle, IL 60532. Phone (312) 969- 
4550. 

Circle No 685 


DIP SOCKETS 


Series 812 dual-beam DIP sockets 
are available in 8- to 48-position 
versions. They feature crimped tails 
that hold the sockets in place during 
the soldering process. The dual- 
face-wipe contact design provides 
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two points of contact with the IC 
lead. A 43° target angle allows easy, 
damage-free entry of device leads. 
The bottom of the socket is closed to 
eliminate solder wicking. A variety 
of contact materials and platings are 
available to meet specific applica- 
tion needs. A 16-position socket 
with phosphor-bronze, tin-plated 
contacts costs $0.126 (1000). Deliv- 
ery, eight weeks ARO. 

Wells Electronics Inc, 1701 S 
Main, South Bend, IN 46613. 
Phone (219) 287-5941. 

Circle No 686 


DISK ENCLOSURE 


The SA-H163 is a rack-mount ex- 
pansion enclosure for dual 5%4-in. 
Winchester disk drives, and is de- 
signed for applications that require 
removing, transporting, and storing 
disk drives. A removable drive 
bracket that you install on each 5%- 
in. drive plugs into the expansion 
enclosure; the bracket includes 
drive-power and data connectors 
that permit you to plug in or remove 
drives without any need for tools or 
cabling. You can easily transport 
Winchester disk drives between 
systems. 

The enclosure includes a 100W 
power supply, an exhaust fan, a 
front panel with write-protect 
switches and LEDs for each drive, 


and a controller-interface panel lo- 
cated at the rear of the chassis. 
Additional control and front-panel 
connectors provide daisy chaining 
for controllers that support as many 
as four 5%-in. Winchester disk 
drives. $1431. 

Sigma Sales, 3401 E La Palma 
Ave, Anaheim, CA 92806. Phone 
(714) 630-6553. TLX 298607. 

Circle No 687 


CONNECTOR SHELLS 


Complying with IKEE-802.3 re- 
quirements and US and European 
RFI/EMI shielding standards, 
these plastic connector shells for 
Ethernet drop cables offer RFI/ 
EMI shielding protection equivalent 
to die-cast covers. They accept 
15-way subminiature D connectors 
and feature a side-lock construction 
with a cable ferrule that allows easy 
cable termination. They are avail- 
able in a range of colors; you can also 
have your company logo molded into 
the plastic shell (in most cases at no 

extra cost). Approximately $1.65. 
Ossi Connectors Ltd, Unit C2, 
Priors Court, Priors Haw Rd, 
Corby, Northants NN17 1YG, UK. 
Phone (0536) 200963. TLX 265871. 
Circle No 688 


FLAT CABLE 


You can specify Space-Mizer flat 
cable as a controlled-impedance, 
miniature-coaxial, or parallel-line 
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type. It comes in various shields and 
jackets. The cable can consist of 
different styles of wire; for exam- 
ple, a hybrid lead of coaxial; con- 
trolled-impedance 3-lead; and twist- 
ed-pair wire can satisfy mixed 
requirements within a common as- 
sembly. Closely controlled imped- 
ance and propagation delay allows 
the transmission of data signals 
with minimum loss or distortion. 
Conductors are on 50-mil center 
spacing, which allows termination at 
any point. The cable can terminate 
in special test sockets, such as pin- 
grid arrays and IC plugs, and it can 
come with branched harnesses for 
multiple-connector interfaces. 

It’s available on standard reels in 
increments of 100 feet, to a maxi- 
mum of 300 feet. You may specify 
cable with 16, 20, 26, 34, 40, 50, 60, 
or 64 conductors. A 100-ft length of 
26-conductor cable costs $74.36; 40- 
conductor, $103; 50-conductor, $125; 
60-conductor, $144 (1000-ft qty). 

Woven Electronics, Box 189, 
Mauldin, SC 29662. Phone (803) 
963-5131. TWX 810-287-2091. 

Circle No 691 


CONNECTORS 


PICL Series 2-piece connectors are 
designed for board-to-board appli- 
cations. They feature a mating-side 
contact pitch of 0.05 in.; contact tails 
have a 0.1-in. contact spacing with 
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New! MULTIFAN 


DC Fans with outstanding 
performance/price relationship 


MULTIFAN uses 1/3 of the power required for AC motors and 
can be used interchangeably with an AC voltage or fre- 
quency when operating from secondary circuitry. Featuring a 
maintenance-free life expectancy in excess of 40,000 hours, 
locked rotor and reverse polarity protection, minimize noise 
level, permanently lubricated ball bearings, and extremely 
low weight. Available in four series. 

Multifan ... another example of the PAPST concept of 
Mechatronics. Electronic commands innovatively converted 
into direct and efficient mechanical movement. Call or write 
for a full line catalog. 


PAMOTOR 


PAPST MECHATRONIC CORPORATION, Aquidneck Industrial Park, 
Newport, RI 02840 (401) 849-8810 Telex 952092 1-800-551-6245 
(Continental USA except for MA) 1-800-262-5226 (MA only) 

Ask for Operator 31 

INNOVATIVE DRIVE SYSTEMS AND FANS 
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four staggered rows 0.075 in. apart. 
Combinations of straight and right- 
angle male and female connectors 
allow vertical, horizontal, and paral- 
lel board connections. Devices are 
available in 30-, 40-, 50-, and 60- 
contact layouts. Specs include a 
0.5A current rating, a 1000V-ac die- 
lectric withstanding voltage, a 10°0 
min insulation resistance, a 25-mQ 


max contact resistance, and a —40 
to +80°C operating range. From $4 
(1000) for a mated pair. Delivery, 
stock to eight weeks ARO. 
JAE Electronics Inc, 1901A E 
Carnegie Ave, Santa Ana, CA 
92705. Phone (800) 523-7278; in CA 
and AK, (714) 250-7278. TLX 
681438. 

Circle No 689 


Turn Good 
Ideas Into 


Good Articles 


With EDN’ FREE Writer's Guide! 


Would you like to get paid for sharing your clever 
engineering ideas and methods with your professional 
colleagues? If so, then send for EDN’s new FREE 


writer’s guide and learn how. 


You don’t need the skills and experience of a profes- 
sional writer. And you don’t need to know publishing 
jargon. All you do need are a little perseverance, your 
engineering skills, and the ability to communicate your 


ideas clearly. 


Our new writer’s guide takes the mystery and 
intimidation out of writing for a publication. It shows 
you how to write for EDN using skills you already have. 
Plus, it takes you step-by-step through the editorial 
procedures necessary to turn your ideas into polished, 


professional articles. 


Get your FREE copy of 
EDN’s writer's guide by 
circling number 800 on 
the Information Retrieval 
Service Card or by calling 
Sharon Gildea at 

(617) 964-3030. 


CARD CONNECTORS 


Series 8118B polarized plug and 
socket connectors are rated to VDE 
0110 grade B and meet UL 94V-0 
flammability requirements. They 
mount flush with the pe board, pre- 
venting stress on the pin solder 
joints. Each plug connector is 
molded with a locking tab that pro- 
tects it from vibration and shock. 
The units feature 5-mm pin spac- 
ings, and they’re available in either 
horizontal or vertical configurations 
in 2- to 24-position versions. The 
connectors are rated for 300V at 
10A or 250V at 15A, and they can 
accommodate wire sizes as great as 
12 AWG. 

The contact springs and solder 
pins are tin-plated bronze. The 
pressure clamps and screw assem- 
blies are nickel-plated brass. The 
captive terminal screws prevent 
self-loosening by securing them- 
selves when tightened. The connec- 
tors feature a braking action, which 
protects the wire from any pressure 
caused by overtightening. $4.32 
(100) for a 12-position version. 

Electrovert Inc, 466 Main St, 
New Rochelle, NY 10801. Phone 
(914) 633-0222. 

Circle No 692 


PGA SOCKETS 


These decoupled pin-grid-array 
(PGA) sockets feature integral, sur- 
face-mounted, decoupling capaci- 
tors committed to the appropriate 
voltage and ground locations. Each 
socket includes two capacitors: a 
1-wF capacitor for low frequencies 
and a 0.1-uwF capacitor for high 
frquencies. 

The sockets also employ a special 
ground plane as an interconnection 
vehicle between the ground termi- 
nation of the capacitor and that of 
the socket, thus reducing induc- 
tance and providing a shield against 
noise. All connections, including 
those to Vcc, are accomplished via 
direct soldering. The socket pins 
are all screw-machined terminals 
that incorporate a low-insertion- 
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Single or double pole. Lighted, unlighted, or 
VisiRocker™. We’ve taken our popular Curvette® 
rocker switch and beefed it up for high inrush 
applications. 

Inside, Curvette SC is built to perform. Silver 
cadmium oxide contacts make it the toughest heavy- 
duty rocker in its class. The switching mechanism* 
minimizes arcing, greatly reduces contact bounce 
and the probability of contact weld. Inherent contact 
design dramatically increases contact pressure and 
improves heat dissipation. Outside, the glare-free 
matte finish and smooth compound-curve bezel 
complement any panel design. 


*patent pending 


Introducing Curvette SC" 


Curvette SC delivers maximum performance 
and style for a price that’s surprisingly affordable. 
For a free sample, write on your letterhead, or call 
Carlingswitch, Inc., 60 Johnson Ave., Plainville, 
CT 06062-1165. (203) 793-9281 TELEX: 
710-425-0034 Toll Free: 1-800-243-8160 


Single and double pole models. Lighted (AC and DC) and unlighted 
versions. VisiRocker™ model has low cost molded-in “‘on” indication. 
Custom legends available. Rated for ISAMP 250 VAC, 20AMP 
125VAC, *%4 hp 125-250 VAC, 16(6)A 250VAC, and 6(6)A 250VAC 
(approvals pending). 


Curvette, Curvette SC and VisiRocker are trademarks of 
Carlingswitch, Inc. 


INNOVATION BY DESIGN 
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force, 4-finger beryllium-copper 
contact. The sockets decouple and 
mate with specific gate-array de- 
vices; for complete gate-array part- 
number references, contact the fac- 
tory. $8.99. Delivery, four to eight 
weeks ARO. 

Electronic Molding Co, 96 Mill 
St, Woonsocket, RI 02895. Phone 
(401) 769-3800. TWX 710-387-1350. 

Circle No 693 


CONNECTOR SYSTEM 


The 64-position Scotchflex insula- 
tion-displacement connector (IDC) 
system includes a plug, a socket, a 
pinless header, related accessories, 
and assembly tools. The system 
meets DIN 41612 blade-connector 
specs with controlled insertion- 
withdrawal force and 100% polariza- 
tion. The DIN-compatible socket 
and plug allow daisy chaining, and 
the cover design allows closer stack- 
ing to maximize use of board space. 
The pinless header mates with the 
wrap posts of a 96-pin DIN connec- 
tor. Assembly tools consist of hand- 
press locator plates for both the 
plug and the socket. Plug and sock- 
et, $6.34 (1000). 
3M, Box 2963, Austin, TX 78769. 
Phone (512) 834-6563. 
Circle No 694 


FAN ENCLOSURES 


A Series RA Fan-Pak enclosure can 
hold as many as three 100-cfm fans, 
which draw cooling air through the 
front grill (face plate); the air is 
then pushed upwards at a right 
angle to cool the pe cards vertically 
mounted in a card cage directly 
above. Alternatively, you can buy 
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one of these enclosures as an inte- 
gral part of one of the manufactur- 
er’s pe-card cages. Enclosures are 
available to fit all sizes of pe boards, 
and all are wired and have a 6-ft line 
cord, a front-mounted power-on/off 
switch, and a fuse holder. $125 for 
an enclosure holding three fans; 
$154 with cage (Part #RA-KK 119- 
975) (card guides not included). 
Unitrak/Calabro Industries Inc, 
Goshen Corporate Park, Box 1927, 
West Chester, PA 19380. Phone 
(215) 692-0800. 
Circle No 695 


ADAPTER KITS 


These Modular Adapter Kits consist 
of programmable wiring mates for 
DB9, DB15, and DB25 connectors. 
They eliminate the need to connect 
and disconnect bulky, expensive 
data cables whenever you need to 
move a peripheral. Each adapter 
connects to an appropriate D sub- 
miniature connector and accepts the 
traditional modular telephone cable 
at the other end. You can choose 
from eight kits: male or female DB9 
to RJ45, male or female DB15 to 
RJ45, male or female DB25 to RJ45; 
and male or female DB25 to RJ11. 
$6.95 to $8.95. 


L-COM Data Products, 1755 
Osgood St, North Andover, MA 
01845. Phone (617) 682-6936. FAX 
617-689-9484. 

Circle No 696 


ZIF SOCKETS 


This company’s line of 24-, 28-, and 
40-pin ZIF test sockets now in- 
cludes 32- and 48-pin versions. They 
are designed with a very broad con- 
tact area to accommodate ICs with 
0.300, 0.400, or 0.600 centers and 
leads from 0.015 to 0.045 wide. Con- 
tacts are gold- or tin-plated berylli- 
um copper; other platings and base 
metals are available for burn-in ap- 
plications above 150°C. 

The contacts are normally closed 
to provide consistent force and to 
prevent contact deformation from 
oversized loads. Each test socket 
can either mount directly on a pe 
board or it can bolt to its receptacle, 
which would then bolt to the pe 
board. Alternatively, you can bolt 
the test socket and receptacle to- 
gether (bolts are furnished). The 
housing of both the socket and the 
receptacle are UL 94V-O rated. 
d2-pin tin-plated socket, $4.97; 
32-pin gold-collet, tin-shell recepta- 
cle, $3.90 (100). 

Aries Electronics Inc, Box 130, 
Frenchtown, NJ 08825. Phone 
(201) 996-6841. 

Circle No 697 


F-O INTERFACE 


The Data Channel is a fiber-optic- 
to-RS-232C interface for office and 
industrial data communication. The 
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New RN 


CLOSED at the bottom 
economy to inhibit corrosive flux 
2 enetrati 
production ae 
socket... 


ii 


At this price — 60% 
less than machined 
sockets — you can't 
buy a socket that 
controls flux and 
solder more 
effectively. 


4, 


OPEN entry at the top for 
trouble-free IC insertion 


This new Robinson Nugent socket Is Large open 
entry target 


the first really low cost production socket area for high 
that keeps flux entry to a minimum— speed automatic 
and does it at a cost of much less than Ginsertion: 
a penny per pin! Solder wicking Is 


completely prevented. This new RN Cut away of the Diciasiig 
socket is closed at the bottom to inhibit ICO/ICB socket _ Se migee ter 
corrosive flux entry. And it is open at reveals high reliability high compression, 


the top for fast trouble-free automatic or design features 


manual IC insertion. Other unique 
advantages include: 
Anti-overstress 


design prevents 
contact damage. 


# Dual side-wipe contacts for gastight 
reliability 


# Anti-overstress design that prevents 
abuse to the contact 


™] WRITE TODAY for “Interference fit” 
® Choice of 6 to 64 contacts _ complete data on closed bottom 
__ these low cost Series ea ols flux entry, 
# Available in economical copper alloy * ICO/ICB sockets. oe solder 
_ Contact: Robinson WICKING. 


or heavy duty beryllium copper 


- Nugent, Inc., 800 East 
contacts 


© Eighth St., New Albany, 
- IN 47150. Phone: 
(812) 945-0211. 


ne NMudgentl 


800 East Eighth Street, New Albany, Indiana 47150 = Phone: (812) 945-0211 <= 
In Europe: Rue St. Georges 6, CH 2800 Delémont, Switzerland = Phone: (066) 22 98 22 CIRCLE NO 165 
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Gain 
Greater 
Design 
Versatility 


With the Maxconn 
Interconnection System 


No compromise on 
design versatility, quality, or 
cost competitiveness. These 
are the advantages you can 
gain with the Maxconn inter- 
connection system. You get 
the flexibility of creating thou- 
sands of different configura- 
tions. For systems precisely 
matched to a broad spec- 
trum of user telecommunica- 
tion and computer 
applications. 

Plus, Maxconn cables 
and connectors combine the 
price advantage of offshore 
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manufacturing with full testing 
for dependable reliability. 
Stocked for fast delivery 

and high availability, the 

Maxconn line includes: 

Molded cables 

e D-sub connectors 

e Headers 

e IDC connectors 

Mini Din connectors 

Modular jacks 

Ribbon connectors 
Contact us for more 

information on the specific 

interconnection system you 

need. 


Maxconn 


INCORPORATED 


Cable and Connector Products 

for Telecommunications 

and Computer Systems 

1855 O'Toole Ave., DIO4 

San Jose, CA 95131 

(408) 435-8666 FAX: 408-445-086] 
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system establishes an electrically 
noise-free data link between RS- 
232C-compatible devices without 
the need for special fiber-optic light 
sources or power supplies. It uses 
nonconductive fiber-optic cable and 
seals all electronics in a metal case 
for protection against EMI. 

The duplex asynchronous trans- 
ceiver’s design can handle 0k- to 
20k-bps NRZ data at distances to 
130m (with plastic fiber) or to 4 km 
(with glass fiber). A typical fiber- 
optic link consists of two Data Chan- 
nel modules (in 25-pin D-connector 
configurations for either DTE-type 
or DCE-type RS-232C equipment), 
fiber-optic cable, and connectors. A 
power supply is optional. $115 (10 to 
50). 

Thomas & Betts Corp, 920 Rte 
202, Raritan, NJ 08869. Phone 
(201) 685-1600. TLX 833190. 

Circle No 698 


19-IN. CABINET 


The Model 48 lightweight, easy-to- 
assemble cabinet comes in five 
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heights (21, 26.25, 31.5, 42, and 56 
in.) and three depths (15.74, 23.62, 
and 31.50 in.). Mounting dimensions 
conform to DIN 41494, Part 1. Alu- 
minum die-cast parts and sections 
make up the self-supporting frame, 
onto which you can mount various 
accessories. Panels and doors are 
steel; side panels are available with 
or without ventilation slots. Front 
doors can be solid or brown plexi- 
glass. 

The vendor ships the unit in kit 
form. Accessories include leveling 
feet, castors, lifting eyes, grounding 
sets, L brackets, dust-proof seals, 
support rails, guide rails for sub- 
racks, front panels, a drawer, a fan 
tray, and a pull-out tray. A basic 
cabinet measuring 21 19X15.74 in. 
sells for $350. 

ELMA Electronic Inc, 41440 
Christy St, Fremont, CA 94538. 
Phone (415) 656-3400. FAX 415-656- 
3783. 

Circle No 700 


PLASTIC ACCESSORIES 


This manufacturer’s plastic accesso- 
ries are now color coded for quick 
identification. The Nylon PC Card 
Guide, the Anti-Vibration Nylon PC 
Card Guide, the PC “Butterfly-De- 
sign” Card Guide, the PC Card In- 
jector/Ejector, the PC Card Ejec- 
tor, and the PC Board Retaining 
Bar are available in red, green, 
blue, yellow, purple, orange, black, 
and white. Prices start at $0.12. 
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Electro-Space Fabricators Inc, 
300 W High St, Topton, PA 19562. 
Phone (215) 682-7181. 

Circle No 699 


200A SOCKET 


A 200A low-insertion-force socket, 
the HPG241F32, can be press fit 
into machined recesses in electrical 
bus bars. The socket and its mating 
pin provides an alternative to labor- 
intensive, space-consuming flat and 
terminal/cable assemblies. The 
plug-in bus system allows factory- 
assembled testing, easy sectioning 


for shipment, and fast field setup 
and checking. The socket incorpo- 
rates a Hypertacr contact that pro- 
vides low insertion force and virtual 
immunity to shock and vibration. 
$10.73 (100). Delivery, six to eight 
weeks ARO. 

Hypertronics Corp, 16 Brent Dr, 
Hudson, MA 01749. Phone (800) 
225-9228; in MA, (617) 568-0451. 
TLX 951152. 

Circle No 701 


ENCLOSURE 


The Flat-Top enclosure is engi- 
neered especially for the control- 
room environment. It features a 
sturdy 14-gauge steel frame rein- 
forced with four 11-gauge corner 
gussets and seam-welded compo- 
nents. You have a choice of three 
panel widths, four frame depths, 
and three slope openings. You also 
have a choice of two versions: the C, 
or computer, version, with decora- 
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ey New! 


SURFACE 
MOUNT 


e All units meet MIL-T-27E 


Military designation is TF5R21ZZ for 
Transformers, TF5R20ZZ for Inductors 


Power of 125 Milliwatts 
at 1KHz (Series 70000) 
(.310"W x .310"H x .310”D) 

Max. distortion 5% 


Power of 400 Milliwatts 
at 1KHz (Series een) 
(.385"W x .385"H x .385”D 

Max. distortion 5% 


Frequency Response 
+3dB, 400Hz-250KHz at 1.0 
Milliwatt 


Dielectric Strength 
All units tested at 200VRMS 


Insulation Resistance 
Greater than 10,000 Megohms at 
300VDC 


Operating Temperature 
—55°C to +105°C 

(all units can be supplied to class S 
requirements, + 130°C) 


Terminals 

Conductor is copper clad steel, 
tinned 100%. 

Electroplated per MIL-T-10727A and 
ASTM CCS B452. 


Thermal Shock 
25 cycles, method 107D, MIL-STD- 
202E, test condition A-1 


PICO manufactures complete lines of 
Transformers, Inductors and DC-DC Converters 


Delivery— 
stockto f 
one week & 


Electronics, pone 


453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 


Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 
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tive trim; and the §S, or industrial, 
version, with square corners and no 
trim. Various accessories and differ- 
ent sizes are also available. $400 to 
$600, depending on size. Delivery, 
stock to five weeks ARO. 

Cabtron Systems Inc, 200 Anets 
Dr, Northbrook, IL 60062. Phone 
(312) 498-6090. 

Circle No 702 


SURGE PROTECTOR 


Model 415 protects 120V ac, single- 
phase, 50/60/400-Hz power lines 
(with current-handling capabilities 
of 15A) against high-speed light- 
ning, transients, and surges. The 
protector clamps IE EE-587-defined 
ring and impulse waves to safe lev- 
els and automatically resets to wait 
for the next transient. It incorpo- 
rates high-speed (less than 1-nsec) 
brute-force protection components 
and impulse filtering to prevent 
damage or malfunction, and its tran- 
sient-absorption capability exceeds 
480J. EMI/RFI filtering provides 
good attenuation at lower frequen- 


cies: 20 dB at 65 kHz, 40 dB at 170 
kHz, and 60 dB at 650 kHz. You can 
easily install the protector within a 
piece of equipment. A green LED 
indicates that the unit is operational 
and protected. Military versions are 
available. $49. 

MCG Electronics Inc, 12 Burt 
Dr, Deer Park, NY 11729. Phone 
(516) 586-5125. FAX 516-586-5120. 

Circle No 703 


DIP SOCKETS 


The FSWP/FSWB Series consists 
of single-beam DIP sockets avail- 
able with 8, 14, 16, 18, 20, 24, 28, or 
40 contacts. These antiwicking 
sockets come with either phospher- 
bronze or beryllium-copper contacts 
sealed in a UL 94V-0 glass-filled 
polyester body. Standoffs facilitate 
cleaning, provide ventilation, and 
ensure proper wave soldering. 

A restricted funnel-shaped entry 
guides IC leads. The sockets are 
packaged in standard tubes with 
color-coded stoppers that designate 
the number of contacts. A typical 
phosphor-bronze 16-contact socket 
costs $0.15 (1000). 

Precicontact Inc, Box 798, 
Langhorne, PA 19047. Phone (215) 
757-1202. TLX 834253. 

Circle No 704 


F-O INTERFACES 


The 2105/2106 Bit-Driver mini- 
modems are fiber-optic transmitter/ 
receiver units for use with 56k-bps 
token-ring networks. Designed for 
long-distance or EMI/RFI-suscepti- 
ble network installations, the 2105 is 
an RS-232C-to-fiber-optic module 
that uses a single fiber link to send 
data at 56k bps; the 2106 is similar 
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but uses an RS-422 interface. The 
modules can plug directly into a 
computer’s serial port, eliminating 
any need for RS-282C or RS-422 
cable assemblies. 

The units interface to the fiber- 
optic cable via standard SMA con- 
nectors. They are capable of simplex 
or full-duplex operation and have 
6000-ft max distance capability. 
Line-status indicators are standard. 
$200. 

SI Tech Inc, Box 609, Geneva, IL 
60134. Phone (312) 232-8640. 

Circle No 705 


DC-DC 
Converters & 
Smart Force™ 
DC-AC Inverters 
to power: 


e Electrolumi- 
nescent Lamps, 


e Plasma Gas 
Discharge, 


e Vacuum 
Fluorescent, 


e TFEL Displays, 
and More! 


© CROS 


1/0 CONNECTOR 


The Series 8442 3-row, 96-contact 
connector, when mated with a Se- 
ries 8458 or 8478 press-fit connector 
on a pe board, forms a gas-tight 
connection between the pins, the 
through-hole plating, and the inter- 
nal printed circuits. The [/O-pin in- 
sulator housing prevents the shim- 
ming problems associated with 
wire-wrapping and_ shrouding 
press-fit connectors. The connector 
also helps minimize stress on the 
board and plated through holes. $2 
(including locking hardware). 

Elco Corp, Huntingdon Industri- 


ee J es y 


REFERENCE INDEX — matches ERG _ 


converters to various plasma and VF displays. 
e EL SOURCE LIST — helps source EL Lamps, 


LCDs, membrane switches, etc. 


Call today for complete product information and pricing: 


au @ Endicott Research Group, Inc. 
L\= << 2601 Wayne Street P.O. Box 269 Endicott, NY 13760 
@ 607-754-9187 TWX 510-252-0155 


FAX: 607-754-9255 
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©1986 ERG, Inc. 


al Park, Huntingdon, PA 16652. 
Phone (814) 643-0700. 
Circle No 707 


CONNECTOR 


The CMB Series socket/post con- 
nector is an addition to the compa- 
ny’s Nano IDC connector system. It 
permits the direct connection of pe 
boards without cables, and it allows 
you to directly connect pe boards in 
parallel and perpendicular configu- 
rations with full connect/disconnect 
capability. It also eliminates the 
need for pe-board or IDC card-edge 
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connectors. 

The posts mount on 0.050 x0.100- 
in. centers. The socket end of the 
connector mates with a Nano head- 
er having 0.050X0.050-in. centers. 
This connector is available with ei- 
ther 50 or 26 contacts. The contact 
length can be 0.09 in. for mating 
with %e-in.-thick pe boards or 0.060 
in. for connecting to %:2-in.-thick 
boards. The connector’s body is 
made of flame-retardant thermo- 
plastic. The standard plating is se- 
lectively plated 30-pin. gold over 
50-win. nickel on the socket end and 
100-win. lead-tin on the solder post 
end. $7 per connector; $11.25 per 
mated pair (1000). 

CW Industries, 130 James Way, 
Southampton, PA 18966. Phone 
(215) 355-7080. 

Circle No 708 


RACK ENCLOSURES 


RME Series 19-in. rack-mount en- 
closures are intended for IBM 
PC/XTs, PC/ATs, and compatibles 
where the available desktop area is 
inadequate. Model RME-900 fea- 
tures an internal CGA-resolution, 


8°4-in.-high RGB monitor. Model. 


RME-901 has either an EGA- or 
CGA-resolution monitor. Each en- 
closure accommodates front-panel 
mounting of one or two half-height 
hard-disk drives. Model KBD-100 
uses an external or a Model RMC- 
140 monitor, and provides mounting 
for two full-height and two half- 
height drives. You can replace one of 
the full-height drives with two half- 
height drives. Model RMC-140 has a 
14-in. color monitor compatible with 
CGA or EGA displays. 

A front-panel fan and replaceable 
filter provides filtered, forced-air 
cooling. A full-size PC/AT or smaller 
PC/XT board will mount in any 
RME enclosure—you only need a 
screwdriver. You can plug in as 
many as eight PC/AT boards. The 
enclosures don’t include a computer 
board, drives, or a power supply. 
RME-900, $995; RME-901, $1145; 
KBD-100, $175; RMC-140, $745. 
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Recortec Inc, 275 Santa Ana Ct, 
Sunnyvale, CA 94086. Phone (408) 
737-8441. TWX 910-379-5022. 

Circle No 706 


HEAT SINK 


The 5225-XT is a heat sink with 
triangular, mechanically affixed 
“XT” tabs for more stable mounting 
on pc boards. Intended for use with 
TO-220 cans, this _ vertically 
mounted heat sink is anodized be- 
fore having its tabs affixed, saving 
plating and painting operations. The 
TO-220 package is 0.30 in. away 
from the pe board for minimum 
heating of the semiconductor during 
soldering operations. The heat sink 
measures 1.275 in. above the board 
and has alternating fins that in- 
crease air turbulence. With an input 
of 3W and under natural convection, 
it has a thermal resistance of 
18°C/W. The part is made of alumi- 
num alloy and is available in gold 
chromate and either black, red, 
bronze, or blue anodized finishes. 
$0.17 (1000). 

Aavid Engineering Inc, 1 Kool 
Path, Laconia, NH 03247. Phone 
(603) 528-3400. FAX 603-528-1478. 

Circle No 709 


D CONNECTORS 


Theta-D Series plastic connectors 
have metal shells, are designed spe- 
cifically for pe-board applications, 
and are compatible with D submini- 
ature connectors. These right-an- 
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gle-mounted connectors are avail- 
able in plug or socket versions and 
offer a choice of 9, 15, 25, or 37 
gold-plated contacts. Setback con- 
figurations can be 0.590 in. or the 
European 0.318 in. Options include 
mounting holes, threaded-steel 
standoffs for RS-232C cable assem- 
blies, and #4-40 threaded inserts for 
bulkhead mounting. Three ground- 
ing arrangements are possible: A 
forked ground that provides for 
easy wave soldering; an internal 
ground that features a ground strap 
along the top surface; and a combi- 
nation ground that has a strap that 
wraps around the mounting end and 
underneath. $1.53 (500). 

Vernitron Corp, Beau Products 
Div, Dept P7-1, Box 10, Laconia, 
NH 03247. Phone (603) 524-5101. 
FAX 603-524-1627. 

Circle No 710 


OPTICAL ENCODER 


The LSI Microseries Model 13/23K 
optical encoder is a shaft-angle type 
that provides a resolution of 2.64 
arc-minutes and an accuracy of 1.3 
arc-minutes. It comes in a 
2.09 X2.80-in. environmentally 
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without high-tech headaches. 


Du Pont makes it easier to 
meet your high performance cable 
assembly needs. 


Du Pont’s computer-designed cable 
assemblies deliver high signal speeds, 
low cross talk and excellent control 
of EMI, RFI and ESD. 

So you can avoid the headaches 
of designing, specifying components, 
receiving and managing inventories, 


assembling and testing by using 
us as a Single source for your entire 
project. 

Du Pont’s engineers use CAD 
and computer simulation programs 
to create your custom designs, 
or adapt existing components to meet 
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your needs. And we can also help 
solve material and other electronics 
technology problems. 
Prototypes in weeks, 
not months. 


We control quality and delivery by 
managing every step along the 
way—from purchasing to manufac- 
turing. And we can deliver high- 
performance assemblies quickly, 
and at competitive prices—probably 
less than the cost of doing it your- 
self—while offering just-in-time 
deliveries or ship-to-stock programs. 
Every DuPont cable assembly 
is tested during fabrication and given 
a final performance test to make 
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sure it performs to specs. Everytime. 
Our free videotape 
can tell you more. 


Find out how we can help with 
your next project. Write for our free 
videotape: Du Pont Electronics, 
515 Fishing Creek Road, 

New Cumberland, PA 17070. Or 

call us at 1-800-233-1173 (in PA 
1-800-222-2194), 


DuPont Electronics 


Share the power of our resources. 
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sealed case and is similar to the 
company’s high-resolution LSI 
MS/23 Series, but costs less and 
provides less resolution. The encod- 
er provides 12- or 13-bit resolution 
with either a parallel or serial out- 
put. When an encoder is in the seri- 
al-output mode, the user can pro- 
vide an interrogate signal, which 
provides the hold function and loads 


a shift register. This hold signal 
prevents any bit from changing 
state while you’re taking a reading. 
Shift-clock pulses serially shift out 
the stored data. $16.50 (50 to 100). 

Delivery, 60 days ARO. 
Litton/Itek Encoder, 27 Christi- 
na St, Newton, MA 02164. Phone 
(617) 969-7300. TWX 710-335-6783. 
Circle No 711 


Challenge us with your special cooling requirements for elec- 
trical and electronic cabinets. Our air conditioners and heat 
exchangers furnish the cool, clean environment needed for 
programmable production control systems. The McLean 
closed-loop design insures that only clean cabinet air is used 
for cooling. We offer the most extensive model line. Units 
available for mounting on door, side, rack, inside, or top of 
cabinet. Capacities from 1200 to 12,000 BTU/HR. 

Contact us for more information. McLean Midwest, 
4000 83rd Ave. No., Brooklyn Park, MN 55443. 


(612) 561-9400. 


Climate Controllers for Electronics 
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RELAY BLOCKS 


Series 10,000 rail-mounted relay 
terminals simplify component pack- 
aging and circuit interfacing. The 
line contains 11 models rated from 
24V ac/de to 220V ac; block thick- 
ness is 18 or 23 mm, depending on 
the unit. The blocks mount on 
standard DIN rails, eliminating the 
need for a separate relay socket, 
and low-current relay-coil circuitry 
is separate from the high-current- 
carrying contacts, reducing EMI. 
All the blocks with screw terminals 
accept #12-AWG wire. All blocks 
feature an LED indicator, which 
turns on when the relay is ener- 
gized. The operating-temperature 
range is 32 to 104°F. Model RB 121 
A, #10004.21, a 24V ac/dc block con- 
taining one spdt contact, costs 
$15.38 (100). 

Entrelec, 2 Ram Ridge Rd, 
Spring Valley, NY 10977. Phone 
(800) 431-2308; in NY, (914) 425- 
7460. FAX 914-425-8108. 

Circle No 712 


HEAT EXCHANGER 


The HX-38DF heat exchanger has a 
double-fan configuration, which 
boosts air flow to overcome the im- 
pedance caused by a dense arrange- 
ment of components in the enclo- 
sure. Its closed-loop design 
maintains the integrity of an 
NEMA seal, allowing only clean air 
to cool the electronics and sealing 
out hostile ambient air. The heat 
exchanger uses standard 6-in. axial 
fans, which you can easily replace 
from local sources, when necessary. 
You can mount it on any surface or 
door, outside or inside an enclosure. 
Its dimensions are 38% X2%6 X20 in. 
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2 oe he OFS, i m, Patented tracking pa te 
es or threaded studs. lowers noise. 


Schottky diodes added to 
on-board terminations. cS 

Re-routed BBSY * line 
@ foriessnoise 


| New multilayer terminator — 
° boards take up less space. 


T REASONS WHY.. 


BICCVERO MAKES THE BEST VME BACKPLANES 


Call us or your BICC-VERO Distributor 
for complete information. 


‘BICC] ELECTRONICS 


You’ve already invested quality time and 
budget in building the very best VME 
computer system for your application. 


Now, interconnect your components with 
the very best backplane. Select from the 
full range of sizes and configurations 
offered by BICC-VERO. 


CIRCLE NO 132 


BICC-VERO ELECTRONICS, INC. 
1000 Sherman Avenue > 


Hamden, CT 06514 
(203) 288-8001 TWX: 510-227-8890 


BICC-VERO supports their VME Back- 
planes with a full line of card frames, 
enclosures, and connectors. Ask for the 
details. 
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(the width dimension doesn’t take 
into account the fan housings). $473 
(25). 

Mclean Midwest, 4000 83rd Ave 
N, Brooklyn Park, MN 55443. 
Phone (612) 561-9400. TLX 290883. 

Circle No 715 


CARD GUIDES 


The Cire-O-Gide is a circular-shaped 
snap-in card guide that snaps into 
0.172-in.-diameter holes in any 
mounting base with a thickness of 
0.047 to 0.090 in. The circular-vs- 
full-length design allows for maxi- 
mum air flow without any loss of 
packaging or board-spacing density. 
Installation requires no special 
tools: You can do it by hand. Posi- 
tioned to allow a 0.076-in. gap for 
%.6-in.-thick pe boards, the card 
guide is available for 0.312-, 0.400-, 
0.500-, 0.600-, 0.750-, 0.800-, and 
1.000-in. standard spacings. Each 
version is available in five thick- 
nesses from 0.078 to 0.187 in. It is 
made of black, glass-reinforced 
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nylon per ASTM D4066 and is UL 
rated 94V-0. Typical pricing is 
$38.50/1000 in lots of 10,000. 

Bivar Inc, 4 Thomas, Irvine, CA 
92714. Phone (714) 951-8808. FAX 
714-951-3974. 

Circle No 716 


STRAIN-RELIEF COVER 


This strain-relief cover, for use with 
the Mas-Con connector system, pro- 
vides additional strain relief in high- 
vibration applications by holding 
each wire into the slot. You can use 
this cover with both end and 
through connectors. It’s available 
for 0.100- and 0.156-in. Mas-Con 
mass-terminated connector sys- 
tems. The 0.100-in.-spacing connec- 
tors can have two to 28 circuits, and 
the 0.156-in.-spacing connectors can 
have two to 24 circuits. $0.06 to $.63 
(OEM qty). 

Panduit Corp, 17301 Ridgeland 
Ave, Tinley Park, IL 60477. Phone 
(312) 532-1800. 

Circle No 717 


ENCLOSURE 


The Vario-box enclosure system al- 
lows you to build nine wall-mount- 
ing housings and 21 tabletop units 
from standard component parts. 
The enclosures are 264 mm wide 
and 150 mm high and have a section- 
al construction that allows you to 
achieve a depth of 90 to 256 mm; 
special rear sections allow the enclo- 


sures to be mounted on the wall. In 
addition, the enclosures are avail- 
able with a terminal compartment 
that increases the overall height to 
230 mm. 

Other options include left- or 
right-hinged transparent front cov- 
ers with provisions for screw or lock 
catches; card racks capable of ac- 
cepting as many as seven Euro- 
cards; and various front panels and 
19-in. accessories. Tabletop versions 
are available with integrated tilting 
feet or with a handle that allows 30° 
rotation, enabling the enclosure to 
double as a tilt stand. Prices start at 
around $20. 

Odenwadlder Kunsttstoffwerke 
GmbH, Postfach 1341, D-6967 
Buchen/Odenwald, West Germany. 
Phone (06281) 4040. 

Circle No 718 


BACKPLANES 


These G64 Bus backplanes comply 
with the November 1984 revision of 
the G64 Bus specification and are 
available in 4-, 8-, 12-, 16-, and 20- 
slot versions. They come with a 5V 
regulator, %4-in. spade terminals for 
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From beneath the sea 
to beyond the moon, 
Measurement Systems’ 
manual controls are there. 


Wherever high precision, ergonomically designed controls are essential, you'll find joysticks, 
control grips, trackballs, mouse controls and interface circuits from Measurement Systems. 
Their superior performance and exceptional reliability have made them indispensable in 
original equipment around the world, for numerous applications. Such as: 


Air traffic control, artificial intelligence, camera controls, designators, fire control, flight 
controls, FI/IR systems, hoist controls, industrial control panels, interactive display 
terminals, machine tools, manipulator controls, medical diagnostics, missile leaders, 
navigation, remote pilot vehicles (including undersea types}, robotics, semiconductor 
mask management, simulators, sonar and radar. 


If you're involved in these or related operations, we can help you, too. Even to custom- 
designing a control to fit your requirements. 


For a down-to-earth discussion of how we can help you, call or write. 


121 Water Street, Norwalk, CT 06854, U.S.A. 
(203) 838-5561 
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NIC COMPANY 


WHAT'S NEW IN 
VME PACKAGING 


Ready to use, 32-bit, integrated 
VECTOR-PAC® system enclosures with 
combined J1/J2 backplane, power 
supply and cooling fans, assembled 
in a fully accessible, removable 


sub-rack. Plug in your cards and go. 


MASSIVE 
BUSBAR POWER 
DISTRIBUTION 
3U-3U, 5-21 slot, 

| J1/J2 backplane 

), 175-450 watt power 
‘4 supply, ULL. Listed 

@ standard and 
custom models. 


VECTOR ELECTRONIC COMPANY 
12460 Gladstone Avenue 

sylmar, CA 91342 

818/365-9661 FAX 818/365-5718 


800/426-4652 In CA 
800/423-5659 Outside CA 


Hardware 


power connections, and DIN-41612 
connectors with a 0.8-in. slot spac- 
ing. The backplanes are unterm- 
inated and can support 1-MHz data- 
transfer rates. The double-sided, 
through-hole-plated boards are 
coated with solder-resist material, 
and they feature a ground plane on 
the component side to ensure that 
the signal tracks have a uniform 
characteristic impedance. Prices 
range from £39.46 for a 4-slot back- 
plane to £125.56 for a 20-slot back- 
plane. 

BICC-Vero Electronics Ltd, 
Flanders Rd, Hedge End, South- 
ampton SO3 3LG, UK. Phone 
(0703) 266300. TLX 477984. 

Circle No 719 

BICC-Vero Electronics Inc, 100 
Sherman Ave, Hamden, CT 06514. 
Phone (203) 288-8001. TWX 510- 
227-8890. 

Circle No 720 


FLAT-CABLE MOUNTS 


These flat-cable all-nylon mounts ac- 
commodate cable that’s either 11%4 
or 3% in. wide. Both mounts can 
accommodate a stack height of 1%4 
in. You can specify adhesive back- 
ing, or you can opt for #6 screws. 
Adhesive-backed mounts offer con- 
venient, fast installation; screw-ap- 
plied mounts provide increased sup- 
port. The mounts’ 1-piece design 
speeds installation and reduces cost, 
and they also snap-open easily for 
flat-cable revisions. $0.25 to $0.40 
(OEM gty). 

Panduit Corp, 17301 Ridgeland 
Ave, Tinley Park, IL 60477. Phone 
(312) 532-1800. 

Circle No 713 


EDGE CONNECTORS 


These compliant-pin card-edge con- 
nectors reduce assembly time and 
costs by eliminating the need for 
soldering. The flexible twin-beam 
construction in the compliant sec- 
tion and the rounded surfaces pro- 
vide a gas-tight joint. You can re- 


LETS YOU RETRIEVE 

DETAILED PRODUCT 

INFORMATION IN AN 
INSTANT! 


EDN and EDN News offer you the fastest sys- 
tem ever to retrieve additional product infor- 
mation from an advertiser. 


It’s called REACT, for Cahners Reader Action 
Service. And it allows you to receive in min- 
utes what used to take weeks. 


All you do is look for the toll-free REACT phone 
number appearing in ads in EDN and EDN 
News. Then call the number from your 
modem-equipped personal computer or 
terminal. 


You'll be shown product descriptions, price 
lists, and technical specifications right on 
your computer screen. Plus you can access 
this data 24 hours a day, seven days a week 
for up to 15 minutes without charge. 

REACT enables you to respond to an advertis- 
ing message after reading it and to receive the 
additional information you want immediately. 
The next time you see an ad that interests you, 
all you have to do is REACT. 


C A HW RS 


UMRREADER 
ACTON Ip 
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move. and replace individual 
contacts several times without af- 
fecting electrical or mechanical per- 
formance. 

These connectors are _ inter- 
changeable with devices that have a 
0.1x0.2-in. grid spacing. They 
range in size from 15 to 65 positions 
and feature selective gold plating. 
The connectors are available in a 
number of configurations (including 
high and low profile) and a choice of 
eard-slot depths, termination 
lengths, and open or closed ends. 
Contacts fit on 0.062-, 0.093-, and 
0.125-in.-thick pe boards; the maxi- 
mum insertion force equals 40 lbs, 
and the minimum retention force 
per contact is 10 lbs. $0.03 per con- 
tact (10,000). 

Viking Connectors Co, Box 2379, 
Chatsworth, CA 91311. Phone 
(818) 341-4330. 

Circle No 690 


FAN TRAY 


The Airmatic 3000 fan tray features 
automatic temperature-sensing and 
fan-speed control to maintain opti- 
mum operating temperatures in 
19-in. rack systems. In addition, a 
built-in alarm system warns of over- 
temperature conditions. The fan 
tray consists of plastic-foam top and 
bottom moldings, which fit together 
to form an anechoic enclosure to 
reduce operating-noise levels. The 
fans fit into this enclosure and rest 
on rubber mounting pads; the top 
molding incorporates finger guards. 
You can mount six to 15 fans any- 
where within the matrix of fan- 
mounting holes. Optionally, the tray 
is available without the automatic 
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fan-speed control if you want to use 
line-powered ac fans. Prices for 
trays with speed control range from 
DM 613 to DM 1600; without speed 
control, from DM 281 to DM 1385. 
Knurr AG, Schatzbogen 29, 8000 
Munich 82, West Germany. Phone 
(089) 420040. TLX 52960810. 
Circle No 721 
Dacobas Inc, 1830A N Voyager 
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FOR A DECOUPLING CAPACITOR THAT SAVES SPACE, 


Ave, Simi Valley, CA 93063. Phone 
(805) 526-7733. TWX 910-350-5103. 
Circle No 722 


CONNECTORS 


This series of pe-board-mount BNC 
connectors includes models for hori- 
zontal- or vertical-mounting applica- 
tions. Each socket body incorpo- 


Also available as 
aulo- 


DEFEATS NOISE AND BEATS HUMIDITY, HEAT AND 
COLD: ROGERS MICRO/Q° Il. 


It's rugged. Reduces voltage noise spikes by as much as a factor of ten. 
With capacitance levels from .O1HF to .OuF. (Especially effective with 256K 


and 1M bit RAM.) Suitable for military 


applications. 


Molded packages seal out moisture 


and humidity. 


Reliable performance from —55°C 


through + 125°C. 


Save board space up to 30% by mount- 


ing beneath DIP ICs. 


Call (602) 967-0624 and ask a Rogers 
Micro/Q Product Specialist to send you 


a free sample. 


RO 


Rogers Corporation 

Circuit Components Division 
2400 South Roosevelt Street 
Tempe, AZ 85282 


Distributed in Europe by Mektron NV, Ghent, Belgium 


GERS 
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rates a molded thread to secure the 
connector to panels 4 mm thick; a 
flat surface on one side of the thread 
resists the rotational torque associ- 
ated with inserting and removing a 
mating plug. You can affix the con- 
nector to a pe board either with 
self-tapping screws or by soldering 
special mounting pins. The polypro- 
pylene body molding insulates the 


connector from the pe board and 
from the panel and provides an insu- 
lation resistance of >500 MQ. In 
addition, it incorporates standoffs 
that allow solvent cleaners to pene- 
trate beneath the connector assem- 
bly. 

The connectors have a nominal 
impedance of 500 and a working 
voltage of 500V de or ac pk. The 


Pro-Log Buyers 


It’s Your Choice... 
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Sore 


VersaLogic 
1806 


$250 
$209/25-49 


silver-plated contacts meet the re- 
quirements of BS-9210 N0001 Part 2 
and MIL-C-39102. The connectors 
have an operating-temperature 
range of —40 to +85°C. A special 
low-profile version is also available. 
Around $0.95 (OEM qty). 
Greenpar Connectors, Cam- 
bridge Rd, Harlow, Essex CM20 
ZER, UK. Phone (0279) 27192. TLX 
81404. 
Circle No 723 
Automatic Connector Inc, 400 
Moreland Rd, Commack, NY 
11725. Phone (516) 543-5000. TWX 
510-226-3744. 
Circle No 724 


LED PANEL LAMP 


Sealed to withstand environmental 
conditions in excess of those speci- 
fied by IP67, the MPL34 panel lamp 
is suited for use in military or porta- 
ble equipment. It includes a high- 
intensity red/green LED, and it has 
a low-profile Fresnel lens assembly 
to maximize light output. You have a 
choice of two versions with different 
brightness levels and either a black 
or an anodized-aluminum bezel 
finish. 

The panel lamp has a metal body 
and attaches to a panel with a seal- 
ing washer, lock washer, and nut. 
Its terminals accept soldered, wire- 
wrapped, or push-fit connections. 
The lamp meets the requirements of 
BS-5420 and has an operating- and 
storage-temperature range of —30 
to +85°C. Approximately $3.80. 

Marl International Ltd, Ulver- 
ston, Cumbria LAI2 7RY, UK. 
Phone (0229) 52430. TLX 65100. 

Circle No 725 
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Thousands of 
engineers have» 
found our previous 
catalogs tobetheir | 
ideal reference books» 
for high-quality, long-life 
capacitors. : 
This new edition is the 
best yet. | 
Not just a calciog. it's a - 

complete applications encyclopedia, 
with all the facts and all the help you 
need, attractively and professionally 
laid out. _ 

The technical data and performance © 
claims are conservative and guaranteed - 
RIFA gives you promises, not wishes. 

lf you need Electrolytic, Metallized Paper, 

-RFl and RC Units, Metallized Polyester, Precision - 
Polypropylene and Polystyrene, Pulse and Power — 
Snubber Capacitors for example, send for your copy of 

the RIFA 1986 Capacitor Catalog. _ 

Design RIFA into Lo pose and you design in a future 
of ong ve and 


Cadmium/mercuric-oxide al- 
kaline batteries rated at 3.4 
Ahr (Rayovac Corp) 


Batteries function 
in high-temperature 
environments 


Peter Harold, European Editor 


You can now choose from a variety of 
battery chemistries that can extend the 
operating-temperature range of 
battery-powered equipment to well 
above 100°C. By employing solid-state 
materials, some of these batteries can 
operate at 200°C without risk of 
venting or explosion. 
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You can now add batteries to the list of components 
suitable for operation at elevated temperatures. Vari- 
ous battery types currently appearing on the market 
deliver useful power at temperatures in excess of 
100°C. These parts range from small pc-board-mount- 
ing batteries for memory-backup applications to DD- 
size batteries with capacities as high as 22 Ahr. They 
allow electronic equipment to function in stand-alone 
mode in environments that would previously have re- 
quired power cabling to remote power sources. But for 
the moment you can forget rechargeable batteries— 
even the best NiCd ones run out of steam well before 
they reach 100°C. 

Most semiconductor devices and passive components 
are available as military-grade components specified for 
operation at temperatures as high as 125°C. Provided 
you're prepared to accept limited operational lifetimes, 
you can operate many of these components at tempera- 
tures well above this limit. As a result, you can design 
equipment that will operate in high-temperature envi- 
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ronments—for example, in oil-well monitoring or en- 
gine- or reactor-testing applications. By including A/D 
conversion immediately behind the sensors, and by 
either transmitting acquired data digitally across a 
communications link or storing it in onboard RAM, you 
ean drastically simplify the cabling requirements and 
reduce the noise problems associated with the use of 
remote analog sensors. 

Although you can often remotely power these sys- 
tems along umbilical cabling, you may need to provide 
the system with battery backup so that it can continue 
to function, or at least retain previously accumulated 
data, in the event of cable damage or disconnection. 
This consideration is of special importance where the 
cost of rerunning test operations is high—for example, 
in down-hole oil-well monitoring. 

Until recently, however, batteries able fs provide 
such backup have been unavailable for equipment re- 
quired to operate at temperatures much above 100°C. 
Conventional batteries usually use wet electrolytes, 
which, at high temperatures, produce gaseous by- 
products. These gases increase the internal pressure of 
the battery. At best, the battery deforms to contain the 
pressure or vents to relieve it. At worst, it explodes. 
Either way, the useful power output of the battery is 
destroyed. 

Recent developments in electrolyte chemistry have 
extended the current upper temperature limit of wet- 
electrolyte batteries to around 175°C. However, some 
manufacturers base their high-temperature batteries 
entirely on solid-state chemistries. These solid-state 
batteries don’t produce gaseous by-products, so the 
risk of venting or explosion occurs at the higher tem- 
peratures at which the cell materials melt. (Lithium, 
for example, melts at around 180°C unless it’s alloyed 
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Lithium/oxyhalide batteries 
rated for 150°C operation 
(Electrochem Industries) 


with other metals.) One disadvantage of solid-state 
batteries, however, is that their internal impedance 
tends to be higher than that of wet-electrolyte types. 
As a result, solid-state batteries have limited current 
ratings, so you need to choose them with care to ensure 
that they’ll suit your application. 

When choosing a battery for a high-temperature 
memory-backup application, bear in mind that self- 
discharge rates are considerably higher at elevated 
temperatures than at room temperature. For lithium 
batteries, which are usually regarded as having ex- 
tremely long shelf lives, capacity losses due to self- 
discharge of around 20% per annum at a temperature of 
100°C are not uncommon. As a result, you'll need to use 
batteries that have what appears to be a considerable 
degree of excess capacity if you’re expecting them to 
operate at high temperatures for long periods. 


Solid-state batteries suit memory backup 


Catalyst Research’s lithium/iodine batteries are suit- 
able for CMOS RAM backup over the military tempera- 
ture range (—55 to +125°C). Designated the 
wPowerCell Series, these batteries utilize solid-state 
anode, cathode, and electrolyte materials, thereby 
eliminating gas generation and appreciable volumetric 
change during discharge, and allowing the use of her- 
metically sealed, stainless-steel encapsulations with 
glass compression seals. This type of construction not 
only protects the batteries from harsh environmental 
conditions (for example, corrosive atmospheres), but 
also eliminates the possibility of explosion at tempera- 
tures below 250°C. In addition, the lithium-iodide elec- 
trolyte, which forms at the interface between the 
solid-iodine cathode and the lithium anode, is self- 
healing, so the batteries don’t exhibit separator failure. 
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All the pPowerCell batteries have an open-circuit 
voltage of 2.8V. As long as you design the supply- 
changeover circuitry to minimize voltage drops, you can 
satisfy the 2V minimum data-retention requirements of 
most CMOS static RAMs with just one of these batter- 
ies. However, the batteries are restricted to very-low- 
current applications, because their internal impedance 
restricts the available current to a few tens or hundreds 
of microamps. Their high internal impedance does 
mean, however, that the batteries are self-protecting 
against reverse currents, short circuits, and similar 
electrical abuse. 

The apparent current limitation of these batteries 
doesn’t mean that they’ll fail to supply the higher 
data-retention currents required by CMOS RAMs at 
high temperatures. In fact, both the electrochemical 
reactions within the battery and the leakage currents 
that constitute the major part of a static RAM’s stand- 


by supply current increase with temperature at a - 


similar rate. As a result, the available current from the 
batteries tends to track the CMOS RAM’s require- 
ments as the temperature rises or falls. If your opera- 
ting temperature is above 50°C, you can float-charge 
w.PowerCell batteries (at typically 1 pA) to compensate 
for their self-discharge, thereby extending their oper- 
ating lifetime. In general, however, you should never 
float-charge a primary-cell battery without the consent 
of the battery manufacturer. 


wPowerCells are available in two case styles. The 
smaller one, the Automatically Insertable model, is a 
do-mAhr, axial-leaded battery that’s 0.4 in. long and 
0.16 in. in diameter. It costs $2.94 (1000). At 25°C, this 
battery can supply 10 pA of constant current at a 
voltage greater than 2.0V. Supplied on reels of tape, 
it’s suitable for use with automatic insertion equipment 
and capable of withstanding wave soldering. This suita- 
bility for automated assembly methods, coupled with 
the battery’s inherent short-circuit protection, will 
allow your production department to treat these batter- 
ies like most other pc-board-mountable components. 

The second case style, the Rectilinear »PowerCell, is 
available in 400-, 600-, and 1000-mAhr versions with 
low-profile (0.28-in.) rectangular pc-board footprints of 
0.5X1 in., 0.7X1 in., and 1X1 in., respectively. At 
25°C, these batteries, which sell for between $4.78 and 
$5.27 (1000), are capable of delivering a constant cur- 
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Coin- and button-cell batteries capable of continuously delivering 
tens of milliamps at 150°C (Eveready Battery Co Inc) 


rent of 50 wA at voltages above 2.0V, and maximum 
currents of 500, 800, and 1000 pA, respectively. 

The company also produces —55 to + 125°C, hermeti- 
cally sealed lithium/iodine batteries in circular, low- 
profile, pe-board-mounting nickel cases. Available in 
200-, 400-, and 650-mAhr versions with respective di- 
ameters of 0.782, 1.065, and 1.356 in., these batteries 
have two or three (one positive and two negative) pins in 
their baseplate that you can insert directly into a pe 
board. They range in price from $4.82 to $6.92 (1000). 

Eveready Battery Co Inc’s choice of chemistry for 
CMOS memory-backup applications is a lithium/titani- 
um-disulphide battery. To achieve high-temperature 
operation, the battery utilizes true solid-state construc- 
tion: It employs a vitreous inorganic electrolyte. As a 
result, the battery can have a useful operating-temper- 
ature range that extends to 200°C. 

As with lithium/iodine batteries, the current avail- 
able from lithium/titanium-disulphide batteries in- 
creases as temperature increases. However, lithium/ 
titanium-disulphide batteries have a lower internal 
impedance than do lithium/iodine types, and at 150°C 
they can deliver continuous currents of several tens of 
milliamps. Instead of using these batteries for RAM 
backup, therefore, you might be able to use them to 
keep low-power circuitry active during a power failure. 
Note, however, that this capability might only apply at 
high temperatures: At normal temperatures the avail- 
able current from these batteries falls to a few hundred 
microamps or less. 


Secondary seal extends range 

Eveready’s lithium/titanium-disulphide batteries are 
available in a range of three 2.4V coin and button cells, 
rated for operation between —40 and +150°C, and as 
2.4V and 4.8V batteries having a secondary encapsula- 
tion that extends their operating temperature range to 
200°C. The XR1130 button-cell battery (11 mm in 
diameter x3 mm thick) has a capacity of 23 mAhr to an 


EDN July 9, 1987 


pots 
oe 
srt eee 


Lithium/iodine batteries suitable for CMOS RAM backup in mili- 
tary-temperature-range equipment (Catalyst Research) 


end voltage of 1.0V at 60°C with a 30-kQ load. The 
XR2016 (20 mm in diameterxX1.6 mm thick) and 
XR2025 (20 mm in diameter X2.5 mm thick) coin-cell 
batteries have respective capacities of 36 and 62 mAhr 
to an end voltage of 1.4V at 21°C with a 30-k) load. 

In addition to their long-life, low-current capabilities, 
both the XR2016 and XR2025 have the ability to deliver 
pulse currents of several milliamps at normal ambient 
temperatures. At 21°C, they can sustain loads of 250 
and 3000, respectively, while maintaining a terminal 
voltage of no less than 2V. These conditions correspond 
to respective pulse currents of 8 and 6.6 mA. All these 
coin- and button-cell batteries sell for around $20. 

The batteries capable of operating to 200°C are the 
2.4V XP4025 (its open-circuit voltage is 2.4 to 2.6V) and 
the 4.8V XP4050 (its open-circuit voltage is 4.8 to 
5.2V). At 150°C and with a discharge current of 140 
wA, the two batteries have capacities of approximately 
95 and 40 mAhr, respectively. At 200°C, the 2.4V 
battery typically delivers 25 »A—which is the esti- 
mated standby current consumption of 256k bytes of 
CMOS static RAM at 200°C—for a period of 1650 hours 
before the terminal voltage drops below 2.0V. Under 
similar conditions, the 4.8V battery can deliver 25 pA 
for 1000 hours before the battery’s terminal voltage 
falls below 4.0V. Both these batteries are housed in 
stainless-steel cases that measure 1X0.872x0.270 in., 
resemble typical crystal cans, and have both the posi- 
tive and the negative terminal pins isolated from the 
battery case. These batteries are currently available as 
evaluation samples priced at $250 each. 

Saft America Inc’s high-temperature backup-battery 
offerings are the Dataguard-LDH Series, which is 
rated to 100°C, and the Dataguard-II Series, which is 
rated to 125°C. Both series use a lithium/copper-oxide 
chemistry and require a 2-cell stack to achieve their 
nominal terminal voltage of 3V. The Dataguard-LDH 
range includes 0.4-, 1.6-, and 3.6-Ahr batteries, all 
having a common diameter of 15.7 mm. Their respective 
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lengths are 26.5, 51, and 101 mm. The Dataguard-II 
Series models are slightly larger; they achieve their 
higher temperature rating by employing polycarbonate 
encapsulations, rather than ABS-plastic ones. Both 
series have leads that make them suitable for pce-board 
mounting. The 1.6-Ahr versions of the Dataguard-LDH 
and the Dataguard-II sell for around $5 to $6 (5000). 

If, instead of requiring memory backup, you need 
your equipment to remain operational from its battery 
pack, you’ll have to select batteries that have considera- 
bly greater current capabilities. Electrochem Indus- 
tries, which specializes in the production of batteries 
for use in the oil, mining, and geological-survey indus- 
tries, offers a range of standard-size batteries that are 
capable of delivering several hundreds of milliamps at 
temperatures as high as 150°C. 

These 3.8V batteries, the Performaxx RMM-150 Se- 
ries, utilize lithium/oxyhalide chemistry and are avail- 
able in AA, C, and D sizes. At 150°C, the AA size has a 
capacity of 1.38 Ahr at a rated discharge current of 20 
mA, the C size offers 5.1 Ahr at 50 mA, and the D size 
specs 12 Ahr at 100 mA. The maximum continuous 
current available from the batteries is 150 mA, 500 mA, 
and 1A, respectively. A DD-size battery with a capacity 
of 22 Ahr is currently in the prototype stage. Each of 
these batteries features an integral safety fuse, incor- 
porated beneath the terminal cap, that will render the 
battery inoperative in the event of an external short 


circuit. The RMM-150 Series batteries cost $32.25 for 
the AA, $34.65 for the C, and $41.60 for the D size. The 
manufacturer expects to sell the DD size for $54.25. 
Rayovac Corp’s Cad-Merc-8000HC cadmium/mercur- 
ic-oxide battery, which is priced at around $8.50 (1000), 
has a nominal voltage of 0.95V, so you’d have to stack 
three or more of these batteries in series to satisfy the 
power-supply requirements of typical electronic circuit- 
ry. However, the 1.465-in.-diameter, 0.43-in.-thick coin 
cell has a nominal capacity of 3.4 Ahr and is rated to 
deliver an average current of 27 mA for a period of 130 
hours before its terminal voltage falls below 0.6V. 
Typical discharge curves for this battery (with an 
average discharge current of 8.7 mA, 1000 load per 
cell) show discharge periods (to 0.6V) of between 375 
and 400 hours over an operational temperature range of 
approximately —18 to +125°C. Only at lower tempera- 
tures does this discharge period begin to shorten appre- 
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WHEN YOU HAVE THE FACTS — 


YOU'LL KNOW THERE IS NO COMPETITION 


Introducing the Venable 350—A New Generation Design Tool For Frequency Response 
Analysis, Synthesis, Modeling and Testing of Power Supply and Servo Control Loops. 


The Venable 350. It’s a highly flexible, computer- 
based 0.000! Hz to 1.0 MHz frequency response 
analyzer. It allows you to quickly and precisely 
measure and document the frequency charac- 
teristics of any component or system. Competitively 
priced with other uncompromising analyzers, it truly 
offers a quantum leap forward in performance and 
design capability. 

The Venable 350 is a new generation tool 
that—for the first time—fully integrates analysis, 
synthesis, modeling, and test functions. This means 
that you can now easily and quickly synthesize a 
circuit, plot the analysis results, specify design 
changes, test the frequency response of actual 
hardware, and then overlay the model with just a 


few key strokes on the same instrument. 

Armed with a 350, an engineer can arrive 
at an optimized error amplifier or compensator 
design and documentation in minutes—rather than 
having to settle for just an “acceptable” version 
after days or even weeks. 

The 350 maximizes your engineering 
creativity. And it’s a real workhorse in a test 
environment. But there's so much to the Venable 
350 if cant be covered in one page. Why not 
contact Venable Industries today. After all, if you 
dont—how do you know your competition won't? 
Venable Industries, 3555 Lomita Blvd., Torrance, 
CA 90505. Outside CA (800) 262-2522. Inside 
CA (213) 539-2522. Fax: (213) 539-4139. 


VENABLE 
INDUSTRIES,INC. 
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clably (to around 200 hours at —40°C). Storage losses 
amount to less than 1% per year at 21°C and less than 
1.5% per month at 71°C. 

Saft produces the LC Series of 1.5V lithium/copper- 
oxide batteries in 4%AA, %AA, and AA sizes, with 
nominal 20°C capacities of 0.4, 1.6, and 3.6 Ahr, respec- 
tively, for a discharge rate of 1 mA and an end voltage 
of 0.9V. The C-size battery is rated at 10 Ahr for a 
40-mA drain, and the D size is rated at 20 Ahr for a 
100-mA drain; both spec an end voltage of 0.9V. Al- 
though the %4AA, %#AA, and AA sizes are normally 
rated for —40 to +70°C operation, and the C and D 
sizes for —40 to +60°C operation, all the batteries are 
available with custom encapsulations that increase 
their upper limit to 135°C. 

For higher temperatures, consider Saft’s LCP-HT 


2.5V lithium/copper-oxyphosphate batteries, which are 
available in %AA, AA, and C sizes with nominal 
capacities of 0.8, 1.9, and 5 Ahr, respectively. The AA 
version sells for around $25; the C version costs around 
$50 (1000). Although these batteries operate to 175°C, 
their low-temperature operational capability is limited 
to temperatures above 0°C, so they’re not suitable for 
applications that encounter extremes of temperature. 
At temperatures above 100°C, the AA-size battery can 
deliver currents of around 100 mA at 2V for one or two 
hours, and at currents of less than 20 mA, the battery 
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Saft America Inc 
107 Beaver Ct e Blvd 


will maintain its voltage above 2V for well over 100 
hours. Because of its lower surface area of lithium, the 
%AA battery has approximately 0.4 times the dis- 
charge-rate capability of the AA-size. 

Varta Batteries Inc produces two batteries for high- 
current, high-temperature applications: a silver-oxide 
battery that can operate to 165°C and a silver-cadmium 
battery that can operate to 200°C. The 4016 silver-oxide 
battery is a 1.5V, C-size battery with a capacity of 3 
Ahr at 165°C, a discharge current of 200 mA, and an 
end voltage of 0.9V. Increasing the discharge current 
to 400 mA reduces this capacity to around 2.4 Ahr. The 
4016 costs approximately $60 (1000). The 4017 1.15V 
silver-cadmium battery, which is currently available 
only in sample quantities, has a nominal capacity of 3 
Ahr, at a discharge rate of 400 mA, and to an end 
voltage of 0.8V. It can withstand an operating tempera- 
ture of 200°C for a period of six weeks. 

Finally, if you don’t like the prospect of handling 
off-the-shelf individual batteries, you’ll be pleased to 
know that most of the companies mentioned here— 
especially those that offer high-current batteries—can 
supply you with custom battery packs. These battery 
packs typically contain several cells wired in series or in 
parallel to suit your voltage and current requirements, 
and are encapsulated in materials such as stainless 
steel, fiberglass, or epoxy resin. While assembling 
these battery packs, the manufacturers can incorporate 
diodes to prevent discharge paths between cells con- 
nected in parallel, or to prevent excessive reverse 
voltage across series-connected cells. EDN 
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The more we study Rectification,’ says Oliver 
sometimes known as the Professor of Germaniu 


lower ripple, considerably low 
importantly, a 
“Thus th 


Germanium Power Devices ™@ 


Corporation 


Australia Eastern Crest (Pty) Ltd.,21 Shierlaw Avenue, Room 4, Canterbury, Victoria 3126. Tel: (03) 836 6818. Tlx: 790-38783 EAST. Austria Omni Ray GmbH, Vertriebsbiiro Wien, 
Prinz Eugen-Strasse 36, A-1040 Wien. Tel: 0222-65 64 31. Tlx: 132712 omray a. Benelux BV DIODE Laboratorium Voor Electronentechniek, Hollantlaan 22, 3526 AM Utrecht, 
| Holland. Tel: 030-884214. Tlx: 47388/Rue Picard Str. 202, 1020 Bruxelles, Belgium. Tel: 02-4285105. Tix: 25903. Denmark E. V. Johanssen Elektronik A/S, Titangade 15, DK 2200 
| Copenhagen N. Tel: 0451-83 90 22. TIx: 16522. France Davum, Dept TMC, 11 Rue Racine, PO Box 28, 93121 La Courneuve. Tel: 836-84-01. Tlx: 210311F (PUBLI). West Germany 
Protec GmbH. Margreider Platz D8012 Ottobrun. Tel: 089-6097001. Tlx: 529298. Italy Esco Italiana Spa, 20099 Milano, Via Modena, 1. Tel: (02) 2409241/2409251. Tix: 
| ESCOMI 322383./Eurelettronica SrL, Sede, 20145 Milano, Via Mascheroni 19. Tel: 049-81 851. T1x: 39102 THOMELEC. Norway Nordisk Elektronik (Norge) A/S, Mustadsvei 1, 
1 Postboks 91-Lilleaker, Oslo 2. Tel: 0752-13300. Tlx: 856-16963 (AJCO NM). Sweden Satt Electronics AB, Agency Sales Division, PO Box 32006, S-lel: 08/8126 11 Stockholm. 
4 Tel: 08/81 01 00. Tlx: 10884. Switzerland Omni Ray AG, Industriestrasse 31, CH-8305 Dietlinkon. Tel: 01-835 21 11. Tlx: 53239 omni ch. UK Representative Winslow International. 
| Rassau Industrial Estate, Ebbw Vale, Gwent NP3 5SD. Tel: 0495 309117 Tlx: 498903. 


GPD Box 3065, Shawsheen Village Station, Andover, Mass 01810. 
Telephone: (617) 475-5982. Telex: 94-7150 GPD Andr. 


CLASSIC QUALITY 


Nothing else in the world performs 
like a Stradivarius. A unique 
symbol of excellence created by 
Antonio Stradivari, a master 
craftsman in fine woods, it stands 
by itself. Fashioned with select 
components, this prestigious violin 
has continued to be a hallmark of 
quality through the centuries. 


In much the same way, the proper 
components are vital to that 
singular new instrument you're 
designing. If it measures, 
processes or controls, your new 
product should operate as a 
Stradivarius does—with a precision 
and sensitivity all its own to your 
exacting design requirements. 
Because the components you 
choose make that happen, your 
logical choice is Switchcraft. 


For more than forty years, we've 
been committed to excellence. 
Although we manufacture over 
6,000 standard, miniature and sub- 
miniature products and compo- 
nents, we never skimp on quality. 


——S >. 


In fact, we constantly maintain 
precise quality with Statistical Pro- 
cess Control and 100% electrical/ 
mechanical verification. 


We further augment your 
experience with our team of 
knowledgeable support engineers 
to develop a new product and/or 
customize an existing one to meet 
your unique design demands. 


For a recital of our classic 
components, simply send for our 
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General Line Catalog. You'll 
discover even more specifically 
that we—like you and the world’s 
most vaunted violin—are very 
performance oriented. 


Send me information on your quality components: 
[_] Please have a representative contact me. 
(_] Please send me your General Line Catalog 
covering the complete Switchcraft line. 
My area(s) of interest is: 
[] Switches [-] Connectors [_] Power Cords 
[.] EAC Receptacles [] Jacks/Plugs 
[_] Molded Cable Assemblies [] Patch Panels 


{_] Future [_]. (date) 


Company. 
Address 
City. State 


Telephone ( ) 


Mail To: Marketing Communications Dept., 
Switchcraft, Inc., 5555 N. Elston Ave., 
Chicago, IL 60630 
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Switchcraft 


A Raytheon Company 
5555 N. Elston Ave. 
Chicago, IL 60630 

(312) 792-2700 


VI-200™ Series 


NYAGOR. 


Toxrnonent SOSA 
Tor Nour Ponert SYSED 


DR 
a NOS) pan ee WTsadd e~ 
ATVSh LAS! 

a y QWSHH\ NO& 
AVON DNV 
AS QAS SNe 
Wh Qs Q NO 
S& WEN BOS 


\wa 8 


Ny he 
aes .S 


4935 


Twelve Months For A Custom Power Supply? 
Talk To VICOR! 


Standard VI-200 components will fit all of your power supply needs. 


Call VICOR today for our new Catalog 
VICOR Corporation, 23 Frontage Road, Andover, MA 01810 
Tel: 617-470-2900, TWX: 910-380-5144, FAX: 617-475-6715 
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Power Sources 


Multiple-output switcher adjusts input 
power according to load requirements 


The Wattbox LFQ series of switch- 
ing power supplies includes six mod- 
els in three package sizes. Each of 
the supplies’ individual outputs 
senses the current level of its loads. 
To maximize efficiency, each supply 
then adjusts the input power ap- 
plied to each output’s regulator. 
Each supply provides the following 
outputs: one 5V output, two bipolar 
12 to 15V adjustable outputs, and 
either one 24 to 28V adjustable out- 
put or a second 5V output. All the 
outputs are isolated. The series’ 


maximum output power ranges from 
325 to 685W. 


The supplies incorporate surface- 
mount components and the firm’s 
pulse-width-modulation control cir- 
cuits. According to the vendor, the 
series eliminates the need for stock- 
ing different custom units to provide 
a range of wattages for the same 
voltage outputs. Further, the sup- 
plies can accommodate minor design 
upgrades without modification. 
From $325. 

Lambda Electronics, 515 Broad 
Hollow Rd, Melville, NY 11747. 
Phone (516) 694-4200. 

Circle No 525 


400W, VME Bus switching power supply 


plugs directly into mother board 


The Model H4ACL051212 triple- 
output switcher plugs directly into a 
VME Bus backplane via a DIN-1494 
15A spade-lug connector; you pro- 
vide ac power through a front-panel, 
3-prong power jack. 

The supply conforms both to 
Eurocard packaging standards as 
defined in DIN-41494 and to IEC- 
297 standards for direct plug-in to 
the mother board. 

The 400W unit provides 5V at 
45A, +12V at 10A, and —12V at 4A. 
The line and load regulation spec 
+0.4%; ripple and noise are 1.0% 
p-p max. The supply accepts 120 or 
240V ac at 49 to 61 Hz. 

The supply has overvoltage pro- 
tection on its main output and cur- 
rent limiting on all its outputs. Its 
front panel sports “power-OK” 


LEDs for each output. nal. It meets applicable EMI and NCR Corp, 3200 Lake Emma Rd, 
The supply features remote sens- safety regulations of UL, CSA, Lake Mary, FL 32746. Phone (305) 

ing for the main output, remote FCC, and TUV (VDE). Model 323-9250. 

enable, and a TTL output-OK sig- H4ACL051212 costs $753. Circle No 528 
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Rack-mount supply compresses 1O00W 
unit into 1%-in. chassis 


The Series 3300 rack-mounted 
power supplies fit into a 1%-in.-high 
chassis yet provide as much as 
1000W output. Their output volt- 
ages range from 0 to 7.5V de to 0 to 
60V de. The output currents range 
from 125A for the low-voltage mod- 
els to 10A for the high-voltage mod- 
els. The supplies operate from 
single-phase power—either 95 to 
127V ac or 190 to 253V ac (at 47 to 
63 Hz). The supplies operate over 0 
to 50°C. Each unit has its own inter- 
nal fan and weighs 15 lbs. 

The power supplies offer line and 
load regulation of 0.1% of output for 
both voltage and current. The 
quoted transient response for a 30% 
step change in load is 2% recovery 
within 10 msec. Given constant line, 
load, and temperature levels, the 
unit has 8-hour stability of +0.05%. 

The supplies have overvoltage, 


overcurrent, overtemperature, and 
brownout protection. The units’ 
front panels incorporate digital volt- 
meters and ammeters, as well as 
LEDs that show when protection 
circuitry is in effect. 

The supplies feature inrush-cur- 
rent limiting and slow-start mode. 
Remote shutdown is standard. Op- 


tional features allow you to operate 
the units in parallel or in series. 
Prices range from $775 to $950 de- 
pending on model. Delivery, stock 
to six weeks ARO. 

Power Ten Inc, 486 Mercury Dr, 
Sunnyvale, CA 94086. Phone (408) 
738-5959. 

Circle No 527 


Telecommunications switching supply 
delivers 12.5A from abel oe package 


Model RBX 48-12.5K is a 66W 
switcher that suits 48V de telecom- 
munications applications. The 150- 
kHz switcher delivers as much as 
12.5A from a package that measures 
334X7%%X8% in. The manufacturer 
claims that the supply runs at 85% 
efficiency (at full load). It accepts 
either 85 to 132V ac or 170 to 264V 
ac (at 47 to 66 Hz). You can adjust 
the output over the range of 38.4 to 
52.8V de. 

The units have 200 mV max p-p 
ripple; voltage spikes are <500 mV. 
The holdup time is 20 msec min, and 
the brownout voltage is either 80 or 
160V ac, depending on the input tap 
you select. The main output: recov- 
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ers from a 50% load change within 
300 wsec, with a 4% overshoot. You 
can parallel as many as three units 
(with 10% derating). 

The supply has overvoltage, 
undervoltage, and overcurrent pro- 
tection. The overcurrent protection 


will automatically reset 20 see after 
the overload clears. If the unit’s fan 
fails, the supply will shut down. The 
unit features remote voltage and 
on/off control. The supply’s panel 
has an “output-OK” LED. 

The supply weighs 9.25 lbs. It has 
a built-in cooling fan. The unit 
meets UL 478 and CSA C22.2-154 
safety standards; voltage isolation is 
2 kV for 1 minute applied to chassis 
as well as 2 kV for 1 minute input- 
to-output. Model RBX 48-12.5K 
costs $675. 

Kepco Inc, 131-38 Sanford Ave, 
Flushing, NY 11352. Phone (212) 
461-7000. TWX 710-582-2631. 

Circle No 526 
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odine batteries in 
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Power Sources 


1-kW switchmode supply features 
as many as five outputs 


You can add as many as four auxilia- 
ry outputs to the P1000 switchmode 
power supply, which is capable of 
delivering a total output power of 1 
kW. The main output delivers 5V at 
150A. You can choose from a range 
of auxiliary outputs, including 5V or 
12V outputs at 15A, a 24V output at 
8A, and a 48V output at 5A. All the 
outputs have remote-sensing capa- 
bility, which compensates for ca- 
bling voltage drops of 0.5V. 

The power supply can operate 
from ac line supplies in the 88 to 
132V or 176 to 264V range; you 
select the range via a link pin. The 
supply accepts line frequencies from 
47 to 440 Hz, and its peak inrush 
current at power-on is less than 
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30A. All the outputs remain within 
regulation for at least 30 msec after 
nominal ac line voltage (110 or 220V) 
is removed. 

The outputs are protected by con- 


More than a digital oscilloscope 
Modular 6-channel — Transient-Recorder — Krenz TRC Series 6000 
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stant current limits, and the entire 
supply is protected against over- 
temperature conditions. 

The P1000 is housed in a 5X8xX11- 
in. fan-cooled enclosure, and it oper- 
ates over 0 to 70°C. It meets UL, 
CSA, BS, and VDE safety require- 
ments. A unit providing only the 
main output costs £620; auxiliary 
outputs add about £60 each. 

Advance Power Supplies Ltd, 
Raynham Rd, Bishop’s Stortford, 
Herts CM23 5PF, UK. Phone 
(0279) 55155. TLX 81510. 

Circle No 603 

Advance Power Supplies Inc, 
32111 Aurora Rd, Solon, OH 44139. 
Phone (216) 349-0755. TLX 241826. 
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Extensible up to 48 
channels 

0.1% accuracy 
Sample-Rate 

up to 50 MHz 


Differential Input 


Analysis on TRD series 
2000 with software of 
KRENZ 

ASYSTANT® 

Bs 


We have the complete 
solution for your appli- 
cation 


Krenz —————— 
———— EJectronics 
KRENZ ELECTRONICS Inc. 


23132 La Cadena Drive, H 
Laguna Hills, CA 92630 
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up to 512 K-words/channel 
8, 10 and 12 Bit resolution, 


Tel. (714) 7709070-1 - Tx. 5831195 


EDN INFO CARDS 


The Fastest, Most Cost-Effective Way 
to Generate Sales Leads! 


peas 


Nast 


With EDN Info Cards, you can turn a small investment into high- 
quality sales leads. 


Issued six times per year in loose-deck packs, EDN Info Cards are 
delivered to EDN magazine's U.S. circulation of 121,500 specifiers 
and buyers. Which means they deliver results! In fact, the average 
card in a deck pulls literally hundreds of prospects. 


You'll enjoy this steady, dependable source of qualified leads for less 
than 112¢ per name. And because all inquiries come directly back to 
you, the faster you respond, the faster you get results. 


Used as an adjunct to an advertising /promotion campaign or all by 
themselves, EDN Info Cards will generate the qualified leads you 
need to sell your products. 


For further information, contact Lauren Fox, EDN Info Cards 
Manager, at (203) 328-2580. 
*Numbers represent actual responses. 
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Power Sources 


SWITCHER SERIES 


The SY/G and EYG/G Series closed- 
and open-frame switching power 
supplies have a field-failure rate of 
<0.01% (>300,000-hour MTBF), 
the manufacturer claims. The 
switchers offer output voltages 
ranging from 2 to 69V. The open- 
frame models generate 15 to 160W; 
the closed-frame models’ capacities 
range from 25 to 2250W. Some of 
the models meet national and inter- 
national standards. SY/G Series, 
$109 to $485 (100); EYG/G, $36 to 
$47. Delivery, three to eight weeks. 
Shindengen America Inc, 2649 
Townsgate Rd, Suite 200, Westlake 
Village, CA 91361. Phone (805) 373- 

1130. FAX 805-373-3710. 
Circle No 632 


SWITCHING SUPPLIES 


The Max-500 Series of multiple-out- 
put, open-frame switching supplies 
comprises 400 and 500W units. The 
supplies come in packages measur- 
ing 2.5X5x9.9 in. or 11.5 in. (de- 
pending on wattage). The supplies 
accept 90 to 182V ac or 180 to 264V 
ac at 47 to 63 Hz. They supply 5V at 
55 to 70A and +12V at 2A. An 
additional output supplies 12, 24, or 
—5.2V at 10A (16A pk). Their line 
and load regulation specs +1%; rip- 
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ple and noise are 0.2% rms, 1% p-p, 
or 100 mV max. They offer overload, 
overvoltage, and overtemperature 
protection. You can adjust all the 
outputs’ voltages. The supplies 
meet UL, CSA, IEC, and VDE 
safety requirements and FCC and 
VDE EMI specs. All models have a 
remote-inhibit input and require 30 
efm of cooling air. 

Todd Products Corp, 50 Emjay 
Blvd, Brentwood, NY 11717. 
Phone (516) 231-3366. TWX 510- 
227-4905. 
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DISK SUPPLY 


The XL825 triple-output switching 
power supply features floating aux- 
iliary outputs that have high peak- 
current capability. The unit sup- 
plies 850W for as much as 1 minute. 
The main output provides 5V de at 
45A, and the two auxiliary outputs 
each provide 12V de at 10A continu- 
ously (14A surge). All outputs are 
adjustable. You can wire the iso- 
lated auxiliary outputs in series or 
in parallel. The supply has overload 
protection on all outputs and over- 
temperature and overvoltage pro- 
tection on the main output. The unit 
operates from 90 to 132V or 180 to 
265V ac. It meets UL, CSA, and 
VDE safety specs and FCC and 
VDE EMI specs. Model XL325, 
$349 (100). 

Computer Products Inc, Power 
Conversion Group, 2900 Gateway 
Dr, Pompano Beach, FL 33069. 
Phone (305) 974-5500. 
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SAFE SUPPLIES 


The WP Series multiple-output 
switchers accept input voltages 
ranging from 80 to 280V ac at 40 to 
440 Hz without jumpers, straps, or 
switches. New safety specs that re- 
quire a power supply to withstand 
being attached to the wrong line 
voltage mean that now this power- 
supply maker can offer a wide- 
range-input unit at a price that’s not 
much more than that of a conven- 
tional, 2-range-input model with ad- 
ditional input-protection circuitry. 
The series comprises 35 models 
whose output-power specs range 
from 40 to 200W. The supplies fea- 
ture 1% line and load regulation and 
1% noise and ripple. Prices range 
from $175 to $353. 

Conver Corp, 916 W Maude Ave, 
Sunnyvale, CA 94086. Phone (408) 
739-9111. TWX 910-338-2036. 

Circle No 634 


BACKUP BATTERIES 


The wPowerCell lithium-iodine bat- 
teries have a 2.8V output and are 
available in various capacities—1 
Ahr (B-1000), 600 mAhr (B-600), 
and 400 mAhr (B-400). The batter- 
les have a 20-year-min shelf life at 
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Three ways totell 


ine leader 


in linear power supplies 
Irom the losers. 


The next time you start to think that all standard linear power supplies 
are equal, we suggest three tests 
that quickly separate the leader from the losers. 


The certification test. Each of the 
twenty-four power supplies in the 
Condor Superior International Series 
meets the industryS most rigorous 

Standards including international and UL 544 

medical equipment certification. Other suppli- 
ers stop short. 


The computer test. Every single unit 
4 inthe Superior International Series is 
~ computer tested for performance. And 
e pack the printed test results with 
30 yOu oes see how ey stack up 


The warranty test. Condor linears 

operate as much as 15 Farenheit 

degrees cooler. Thats why we can offer 

the best linear power supply warranty 
available today. A full three years. Everyone 
else offers only two years. 

When you put linear power supplies 
to the test you'll see that the Condor Superior 
International Linear Series has no equals. It 
gives you selection, precision and value. It even 
passes the test of immediate availability. For 
the source in your area call us toll-free today 
at 1-800-235-5929, In California, call 
(805) 486-4565. 
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Let Advance 
supply the 


You 
design 
the product. 


ower — 5" x8" x 


The electronic systems 
you design are complicated 
enough without designing your own DC 
switching power supply — a system in itself. So 
go ahead. Do what you do best. And let Advance supply 
the power. 


When designing around any one of the single- or multiple-output, open or 
closed Advance switching power supplies, you won't have to worry about compro- 
mising the overall quality of your product. These reliable switchers deliver from 180 to 1500 
watts of full power in any voltage combination you may require. 


Built to the highest standards, these units meet UL, CSA, VDE, IEC, and FCC 
requirements. With MTBF ratings that generally exceed others in their class. 


When you need precise, dependable power for a well-designed instrument, computer or 
control, call 1-216-349-0755 for more information. 


Advance Power Supplies << Sapvance 


Solon, OH 44139. POWER SUPPLIES 


703-003-1 


Power Sources 


temperatures below 37°C. At tem- 
peratures above 50°C, you can use a 
float charge to extend battery life. 
Their useful operating range is —55 
to +125°C. | 

The wave-solderable batteries are 
packaged in a hermetically sealed, 
stainless-steel case that is welded 
and insulated with glass compres- 
sion seals around the negative lead. 
A current-limiting, high internal 
impedance eliminates the danger of 
explosion from reverse current, 
short circuit, or other electrical mal- 
functions. $3 to $6. 

Catalyst Research Corp, 1421 
Clarksview Rd, Baltimore, MD 
21209. Phone (301) 296-7000. 

Circle No 636 


CONVECTION SUPPLIES 


Enclosed in a 6X 4.25 x 1.45-in. pack- 
age, the convection-cooled LPS Se- 
ries switching power supplies fea- 
ture 100W output ratings. The 
supplies meet VDEO806, UL478, 
and CSA22.2 safety specs. The 
input sections have onboard EMI 
filters and accommodate either 110 
or 220V ac. Standard features in- 
clude soft start and current limit- 
ing. The units have a 20-msec hold- 
up time and +0.5% total regulation 
on: 5,-12,.15, and 24V “outputs. A 
2-stage output filter limits output 
ripple and noise to 1% p-p. Single- 
output units, $97.50 (100). 
Integrated Power Designs Inc, 9 
Princess Rd, Suite C, Lawrence- 
ville, NJ 08648. Phone (609) 896- 
2122. 
Circle No 637 
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DC/DC CONVERTER 
The PWR1017 is a 4-channel, dual- 


supplies. 


Self-Contained 
Heat Sinks. 


Corresponding, 
In-Line Output 
Voltage 
Adjustment 
Pots 


Now The Choice is Really Yours. 


PSI 175... Asignificant advance in fully con- 
figured, multiple-output switching power sup- 
plies. And the versatility of the standard PSI 175 
module with its available options enables you to 
obtain a “custom” power supply without the lead 
time or development costs associated with cus- 
tom products. 

PSI 175... the 175-watt, convection-cooled, 
quad output power supply. Standard features 
with many applications: 115/230 VAC, 47-440 
Hz, full power rating at 50°C . . . allin the smallest 
package available. Up to four fully regulated 
voltage combinations on all outputs. L- brackets 
for special mounting, and autoranging on input 
available, plus many other options. 


Proportional Base Drive 
With Low Component Count it 
Yields High Surge Capability Ly Ne aiace t 
And High MTBF 


output, unregulated de/de convert- 
er. It features a master/slave design 
to eliminate beat-frequency noise 
generated by multiple supplies in 
the same system. You can also drive 
the converter from an external 
clock. An input of 400 to 750 kHz 
drives the converter at a 200- to 
350-kHz switching rate. The free- 
running switching frequency (no 


PSI/STD... 


Reconsider your 
concept of standard 
vs. custom power 


Optional Large 


Hold-Up Time 


On-Board 
Class “A” Or 
Class “B” 
RF Filter 


Electromagnetic 
Shielded Power 
Transformer 


All Secondary Outputs 
Mag Amp Regulated For 
High Efficiency/Tight 
Regulation 


Low ESR Caps 
For Low Output Ripple 


Total Overall Size 
Yields 2.55 Watts/In 


if you previously required custom power 
supplies, it’s time for you to reconsider your 
concept of standard switchers and specify 
PSI 175. And remember, if we’re unable to 
meet your needs with a standard unit, we will 
do a custom design. 

Write us today for detailed specifications, 
complete options, and prices. 


Power Systems, Inc. 


45 Griffin Road South, Bloomfield, CT 06002 
(203) 726-1300 TWX: 710-425-8778 
Fax: (203) 726-1495 
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Power Sources 


slave pins used) equals 250 kHz. The 
converter operates over a 10 to 18V 
de input range; the output of each 
channnel equals +15V at 25 mA. 
The maximum output power is 3W. 
Isolation between each output and 
from the input equals 1000V pk. 
Other key features include 6-sided 
shielding, input and output filter- 
ing, and a 0.4-in.-high package. 


$58.75 (100). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TWX 910-952-1111. 

Circle No 639 


PC-BOARD CONVERTERS 


The SA and SB Series isolated, pc- 
board-mountable de/de converters 


DID YOU KNOW... 


.that Reliability is the alternate source for DC-DC converters 
supplied by Power General, Stevens-Arnold, Power Products, 
Burr-Brown and Intronics—among others? 

We do have the expertise. Reliability introduced the miniature 
DC-DC converter 15 years ago. Today, our line includes over 150 


 -v12R12 


1 “QUALITY © RELIABHITY™ 


P.O. Box 218370 * Houston, Texas 77218 
Phone (713)492-0550 = TLX 4620383 RELIUI 


one to thirty watt power sources. With worldwide sales and 
manufacturing apy: we can pees service anywhere 


SA12-12 


QUALITY [S RELIABILITY: 


fi Reliability 
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include single- and multiple-output 
models that operate from a 48V de 
nominal input and develop 5.1V/3A 
(SA) and 5.1V/4.5A, 12V/1A, and 
—12V/1A (SB) outputs. The SA and 
SB units come in 6-sided metal cases 
that measure 2X2x0.43 in. and 
3X3x0.43 in., respectively. 

The converters feature 500V de 
input-to-output isolation, 75% typ 
efficiency, and a 2,000,000-hour 
MTBF. The converters are convec- 
tion cooled to operate over 0 to 
60°C, and any output will provide as 
much as 50% of the total output 
power. $69 to $125 (OEM qty). De- 
livery, eight to 10 weeks ARO. 

International Power Sources 
Inc, 10 Cochituate St, Natick, MA 
01760. Phone (617) 651-1818. TWX 
510-100-3630. 

Circle No 638 


VOLTAGE CONVERTER 


The MAX680 dual charge-pump 
voltage converter provides positive 
and negative voltages from a single 
positive supply. It features 85% effi- 
ciency. The unit handles inputs of 2 
to 6V dc and provides outputs of 2V 
and —2V, as well as 10 output-cur- 
rent ranges to 10 mA. Typical 10- 
mA-load output impedances range 
from 900 for the V~ output to 1500, 
for the V* output. The quiescent- 
current level for a 5V input equals 1 
mA. 

The converter can also function as 
a voltage quadrupler, producing a 
12 or —12V output when operating 
from an isolated 8V source. The unit 
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is available in plastic or ceramic 
8-pin DIPs, or in an 8-pin small- 
outline package. Three operating 
ranges are offered: 0 to 70°C, —40 to 
+85°0,. and —50 to +126°C. $2.16 
to $4.32 (100). 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 

Circle No 640 


STD SUPPLIES 


Series 29 power supplies plug di- 
rectly into STD Bus card-cage con- 
nectors. The supplies are available 
with inputs of 12, 24, and 48V de 
and 120 and 240V ac. Standard out- 
puts are 5V at 1.5A (to the STD 
logic Bus) and +12V at 300 mA (to 
the STD auxiliary bus). An output 
of —5V at 250 mA is optional. All 
outputs feature overvoltage protec- 
tion. The series’ efficiency specs at 
78% min. All models include a sys- 
tem-reset pushbutton, an on/off 
switch, and an LED power-on indi- 
cator. You can operate the supplies 
at temperatures as high as 80°C 
without derating. The boards come 
with either a flat-cable connector or 
a terminal block. $240. Delivery, 
stock to six weeks ARO. 

Remote Systems Technology 
Inc, 1800 West Belt N, Houston, TX 
77043. Phone (713) 932-9584. TLX 
882267. 

Circle No 641 


DISK SUPPLY 


Model 4501 powers hard-disk drives. 
Channels 1, 2, and 3 deliver 12V at 
6A (12A pk), 5V at 6A, and —12V at 
1A, respectively. The regulation 
specs at +1% for channels 1 and 2 
and +3% for channel 3. The supply 
relies on convection cooling (no fans 
or blowers needed) and operates 
over 0 to 40°C with no derating. Its 
minimum efficiency equals 70%; rip- 
ple and noise specs at 1% or 100 mV, 
whichever is greater. Channels 1 
and 2 feature overvoltage protection 
and current-limiting circuitry. $53 
(100). 
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Onan Corp, Power/Electronics 
Div, 4801 W 81st St, Suite 114, 
Minneapolis, MN 55437. Phone 
(612) 921-5600. 

Circle No 642 


US. patert EneeDers 
4241 Gand Isis $52 


DC/DC CONVERTERS 


By utilizing variable frequency 
switching at around 1 MHz, the 
2700 Series single-output, isolated 
de/de converters produce typical 
zero- to full-load output transients 
of only 0.4V, lasting for 0.65 msec. 
The zero- to full-load regulation is 
0.2% max, and the line regulation 
over input range is 0.1% max. Con- 
verters are available with input 
voltage ranges of 10 to 20V, 18 to 
35V, 35 to 72V, 45 to 90V, 90 to 
185V, and 180 to 370V. The nominal 
output voltage, which is adjustable 
over the —20 to +15% range, is 2, 5, 
12, 15, 24, 28, or 48V. 

Standard features include logic- 
disable inputs, remote sensing, cur- 
rent limiting, and overvoltage pro- 
tection. The converters are rated 
for 100W output power, with these 
exceptions: All the 2V output con- 
verters are rated at 30W; the 5V 
output converters with input volt- 
age ranges of 18 to 35V and above 
are rated at 75W; and the 10 to 20V 
input converters other than the 2V 
output version are rated at 50W. 
Additional modules that boost the 
output power are available. 


The converters’ operating. 
baseplate temperature range is —40 
to +100°C; 5%/°C derating is re- 
quired above 85°C. Their MTBF is 
214,000 hours at a baseplate temp- 
erature of 80°C. Each unit is housed 
in a package with a 117x61-mm 
footprint, and a height (including 
connection pins) of 20 mm. £130 
(100). 

Inpower, Ballysimon Rd, Limer- 
ick, Ireland. Phone (061) 49677. 
TLX 70322. 

Circle No 643 


BACKUP SUPPLY 


Incorporating a built-in battery 
charger and changeover circuitry, 
the PE5270/33 power supply pro- 
tects VME Bus system memory 
during power failures. In addition, 
it generates the VME Bus ACFAIL 
and SYSRESET signals. Equipped 
with an external 5-Ahr/12V battery, 
the supply can provide 30-minute 
backup on its main 5V/6A output. In 
addition to providing this uninter- 
ruptible main output, the power 
supply also offers two isolated 12V/ 
0.2A outputs and one isolated 
5V/1A output. 

The main output, which features 
remote sensing, foldback current 
limiting, and crowbar overvoltage 
protection, has a regulation of 0.2% 
max for +10% line input variation 
or 20 to 100% load changes. Auxilia- 
ry output regulation is less than 5% 
for combined line and load varia- 
tions. The PE5270/33 operates from 
175 to 264V (or 90 to 140V), 47- to 
440-Hz line supplies, with a maxi- 
mum power rating of 160 VA. Full 
output power is available at operat- 


251 


ce else that can O| 


The 0 only power supplies that: | 
e and sink eee in both directions; 


oe peoteee or sme a-c OF ‘- -C; 
ands d get on tf e bus without fuss... 


Kepco B OP F , 


17 Zt) 


For years, ‘now, y, people / 

_ who have wanted 4 7 
that was equa 
~ above zero, b 
and above and b 
have counted c 
BOP ee 
agers. 


from es 20 
plus 20 Amps. in 
_ seconds, aii 2 


| hiating current— 


~ whenits voles 
phase, « or _whe 


3KHz in both the aK 
the current mode, 
jump from =100V to 
inl0Qusec.  —— 


Resoducl n 


Two groups of BOP Power Managers are available: ¥a-rack 100- and 
—-200- Wall poses — and full: rack 400- Waitt models. 


tape now 


Well, now Kepco has 1m- 
proved the BOP That same 
model can now make that 
same leap in 20 usec—a 
fivefold gain, and its band- 
width is 22KHz in the volt- 
age mode, 15KHz in the 
current mode. 

_ Furthermore Kepco has 
been able to speed up the 
BOPs without sacrificing 
stability—or anything else. | 
_ They still do all the wonder- 
ful things they've always 
done. They just do it faster. 
Incidentally, acquiring daz- 


_ zling new iced isn’t the only thing that’s been happen- 
_ ing tothe BOP series. It’s also acquired a new model, the 
pe ~ +200V, +1 Amp BOP 200-1M. Also, models BOP 500M 

~ (+500V/80mA) and BOP 1000M (+1000V/40mA) have 

___ had their noise levels significantly improved. Maximum 

- p-p noise on the BOP 500M was 500mV, is now 100mV. 


The total range of the BOP 500M is 1000 Volts—from 
minus 500V to plus 500V and 
100mV noise in a 1000V p-p sig- 

nal is 100 ppm. That’s an 80dB 

signal-to-noise ratio! 

BOP can interface with the 
| IEEE-488 bus using a selection 
= © of external controllers, or an op- 
tional built-in interface card. 


To find out more, call or write 
- Dept. JYF-12. : 


a l0KHz square wave es a ee cae 


Power Manager Model BOP 50-2M, which actuallyhasa 


20KHz bandwidth in n the vie mode. 


FORO bisa FLUSHING, ‘NY 11352 USA« (718) 461-7000 « TWX #710- 582- 2631 FAX: (718) 767-1102 
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ing temperatures as high as 40°C. 
$575. 

Philips, Industrial & Electro- 
acoustic Systems Div, Box 218, 
3600 MD Eindhoven, The Nether- 
lands. Phone (040) 788620. TLX 
35000. 


Circle No 660 

Philips Test & Measurement In- 

struments, 85 McKee Dr, Mahwah, 
NJ 07430. Phone (201) 529-3800. 

Circle No 644 


DC/DC CONVERTERS 


The SR851, SR8101, and SR8201 
single-output, galvanically isolated 
de/de converters have power ratings 
of 50, 100, and 200W, respectively. 
They are housed on 100X160-mm 
single-Eurocard pe boards with re- 
spective heights of 20, 30, and 45 
mm. Fitted with standard DIN- 
41612 connectors, these converters 
are plug-compatible with the com- 
pany’s 3 Series switching regulators 
and 9 Series de/de converters. 

The converters are available with 
nominal output voltages of 5, 12, 15, 
or 24V. The 5V output is adjustable 
between 4 and 6V; the 12 and 15V 
outputs are adjustable between 7 
and 16V; and the 24V output is 
adjustable between 15 and 25V. The 
available input voltage ranges are 
12, 24, 48, and 60V, all +25%. The 
converters’ load regulation is 1% 
max for 10 to 90% load changes, and 
their line regulation is 0.5% max for 
+10% input voltage changes. The 
output ripple and noise is 0.6% p-p 
max, and spikes to 100 kHz are 
limited to 1% of output voltage. The 
converters’ inputs are overvoltage 
protected, and their outputs have 
external sense connections and 
short-circuit protection. The units 
operate over 0 to 70°C, but require 
2.5%/°C derating at temperatures 
above 50°C. SR8&51, DM 280; 
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SR8101, DM 357; SR8201, DM 466. 
Brandner Vertriebs-GmbH, 
Siemensstrasse 26, 8755 Alzenau, 
West Germany. Phone (06023) 

330105. TLX 4188593. 
Circle No 645 


SWITCH-MODE SUPPLY 
Capable of delivering a total output 


single output s 

plies. When yor 

Series, you Can count on ¢ 

reliability, performanc 

cost-of-ownership. 
Ranging in output levels from 50 

Watts to 300 Watts, the Titan Series 

is packaged for simplified syst 

design. Each is constructed for 


nsurpassed 
id economic 


power of 150W with normal convec- 
tion cooling, the HSS150 switch- 
mode power supply provides five 
outputs that are suitable for power- 
ing microcomputer systems. The 
main output delivers 5V at 12A and 
the auxiliary outputs provide 12V at 
dA, —12V at 2A, —5V at 1A, and 
24V at 2A. The main output and the 
—5V and 24V outputs are fully reg- 


design approach using integrated 

hybrids (HIC), and sound mechanical 

and thermal management techniques. 

For details, evaluation units 

and expert design assistance, call 

(201) 454-2600. Discover the power 

S$ that makes all the difference. 
a Power Products Division. 

ople. 
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The military power supplies designed 
and built by Abbott are recognized as clearly 
superior under conditions when reliability 
is imperative. 

Since 1961, Abbott has served in the field, within the 
most demanding programs undertaken by major contractors who create the tools is for those responsi- 
ble for our nation’s defense. 

These key shipboard and airborne programs include LAMPS, Phalanx, Trident, E-2C, P-3 Orion, 
AEGIS and the Harpoon Missile. 

Abbott follows the high standards and demanding guidelines which include NAVMAT, Electro 
Static Discharge (ESD) Protection and WS-6536 workmanship criteria. 

For over 25 years Abbott has been earning the reputation for, “When reliability is imperative.” 
And for the next 25, reliability will continue to be our prime objective. 


abbott 


MILITARY POWER SUPPLIES 


Abbott Transistor Laboratories, Inc. Power Supply Division, 5200 West Jefferson Blvd., Los Angeles, CA 90016 (213) 936-8185 
204 CIRCLE NO 111 EDN July 9, 1987 


ulated, and the +12V and 24V out- 
puts can deliver high surge currents 
without significant voltage drops. 

Several standard variants on this 
5-output model are also available. 
Operating efficiency is around 78%, 
and the supply meets major interna- 
tional safety and RF I-emission 
standards. The vendor has applied 
for UL, VDE, and CSA approval, 
and the unit conforms to IEC and 
BS safety specifications. It mea- 
sures 268.5<X115x60 mm. Approxi- 
mately $170. 

Weir Electronics Ltd, Durban 
Road, Bognor Regis, Sussex PO22 
9RW, UK. Phone (0243) 865991. 
TLX 86543. 

Circle No 646 

Weir Electronics Inc, 418 Third 
St, Annapolis, MD 21403. Phone 
(301) 268-0122. TLX 510-600-7370. 

Circle No 647 


UPS 
With a 5-kVA load, the EDP100 
uninterruptible power supply pro- 
vides between 5 and 25 minutes of 
standby power, depending on the 
battery configuration supplied. Ver- 
sions are available for 220/250V, 
50-Hz or 110/127V, 60-Hz input and 
output. The unit provides a single- 
phase output with a maximum load 
rating of 5 kVA (4 kW) and a power 
factor of between 0.6 and 1. You can 
run the output at 125% of rated load 
for a period of 10 minutes. The 
output frequency is internally con- 
trolled to 0.05%, and you can syn- 
chronize it over the range of +2%. 
The unit requires a single-phase 
line input and draws 6.1 kVA max 
during normal operation and 10 kVA 
during battery-recharge periods. It 
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New, low-cost, compact, lightweight 


high voltage power supplies 


WG Series features constant voltage/constant current, plus 
off-line switching for low internal dissipation, high reliability 


e Twenty-one models for a range of 
300 watt output choices from 5 KV @ 
60 MA to 60 KV @ 5 MA. Positive, 
negative, or reversible polarity. 

e 5%” panel height, weight 30 Ibs. 
e Remote and front panel monitoring 
and programming of both DC output 
voltage and current standard! 

e Ten-turn counting dials for both 
voltage and current. 


Innovations in high voltage power supply technology. 


GLASSMAN HIGH VOLTAGE INC. 


Route #22 (East), Salem Park, P.O. Box 551, Whitehouse Station, N.J. 08889 
(201) 534-9007 * TWX 710-480-2839 


e Active mode indicators for voltage 
and current. 

e Regulation better than 0.005% — 
line and load. 

e Primary contactor — additional 
safety feature, prevents self-turn-on 
after power outage. 

e Low-stored energy for maximum 
personnel/equipment safety. 
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Now you don’t have to compro- 
mise your specs. As a pioneer in 
lithium and NICAD® chemistries, 
SAFT has been a leader in the 
electro-chemical industry, offering 
power without compromise. 

In fact, SAFT is the power behind 
this century's most innovative 
developments in electro-chemical 
energy systems. Our diverse expe- 
rience includes military require- 
ments as well as complex industrial 


applications, such as communications, instrumenta- 
tion, metering, medical and business electronics. 


So talk to the SAFT problem 

_ solvers with the broadest product 

_ range in the entire industry. Then, 
_ get the power—and the variety — 


Power Sources 


is housed in a fully enclosed 
56 X 24x 23-in.cabinet, and it gene- 
rates a noise level of less than 55 
dBA at 1m. Its operating tempera- 
ture range is —10 to +40°C without 
derating. The supply meets BS800 
and VDE-0875 level N RFI-sup- 
pression requirements on both input 
and output. Less than £5000. 
Chloride Power Electronics, 
Barton Park, Eastleigh, Hamp- 
Shire SO5 5RZ, UK. Phone (0703) 
610311. TLX 47278. 
Circle No 648 
Chloride Transipack, 27 Bern- 
hard Rd, North Haven, CT 06473. 
Phone (203) 776-5777. 7 
Circle No 649 


THIN CONVERTER 


The Model 4885.1000 de/de convert- 
er has a 0.875-in. mounted height 
that allows it to accommodate 
0.5-in. board-spacing applications. 
It operates from a 48V input and 
provides an output of 5V at 1A. The 
module carries a 5-year warranty 
and features a 6-sided metal case 
that minimizes RFI problems. The 
key converter specs include 0.05% 
line/load regulation, 10-mV p-p out- 
put noise, 0.3%/1000 hours long- 
term output stability, and 8-hour 
min short-circuit protection. Opera- 
tion spans —25 to +80°C. A mount- 
ing kit (MS15) allows you to bring 
the converter into service in only a 
few minutes. Model 4885.1000, $93; 
MS15, $30. 

Calex Manufacturing Co Inc, 
3355 Vincent Rd, Pleasant Hill, CA 
94523. Phone (415) 932-3911. TLX 
338506. 

Circle No 650 


9-OUTPUT SWITCHERS 


The seven units in the VF Series of 
5-output switching power supplies 
offer outputs of 750, 1000, 1250, 
1500, or 1750W. The standard out- 
put voltages are 5, 12, and 24V; 15, 
18, and 48V units are available by 
special order. The fan-cooled units 
meet UL, CSA, IEC, and VDE 
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The Amazing 
5V to + 15V 


Industry Standard 
DC/DC Converters 


*PWR5104 is +12V 


Amazingly Low Prices, Amazingly High 
Performance, and they’re pin-for-pin 
replacements for over 30 “competitive” 
models. Our PWR5104/05 DC/DC converters 
are setting the standards. You get a full 93W 
of output power at +12VDC or +15VDC, 
maximum ripple and noise of only 35mVp-p, 
and 0.02% line/load regulation. 


Add features like input and output filtering, 
six-sided shielding, +0.5% accuracy, and an 
Operating temperature of —40°C to +100°C. 
Then, top off the list with high barrier voltage 
and low barrier leakage, designed to meet 
UL544, VDE750, and CSA C22.2, and the 
exclusive use of surface-mounted 
components and assembly techniques for 
ruggedness and long-term reliability. Now 
you can start to see the real value that 
typifies the PWR5104/05 devices and our 
entire line of over 450 models. 


For more information on these amazing 
bargains or our other DC/DC converters, 
write or call Burr-Brown Corp., P.O. Box 
11400, Tucson, AZ 85734. 

602-746-1111. 


BURR -BROWN® 


Improving Power/Conversion 
Productivity 
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The Power Technology Group of Inland 
Motor continues to advance the technology 
in high density Military power conversion. 


We have improved our benchmark 1 MHz, zero current 
switching forward converters for even more demanding 
applications. We call our new line the RC/RB series of 
converters and power boosters. This new line now offers 
as standard features: 


¢ All hermetically sealed semiconductors 

¢ 28 VDC input per MIL-STD-704D & 
MIL-STD-1275A 

¢ 270 VDC input per MIL-STD-704D 

¢ Vacuum molded case for higher stress levels of 
MIL-E-5400, MIL-S-901, MIL-STD-202 & 
MIL-STD-810 

¢ Improved thermal characteristics for — 55°C to 
+ 85°C operation 

¢ Environmental Stress Screening including power 
ageing the thermal cycling 


Have we had to sacrifice size to achieve these improve- 
ments? Not at all. In fact we have actually reduced the 
module envelope. Now a full 100W of regulated and 
isolated DC power is available in only 4 in.? (4.6"L x 2.0”W 
X 0.485"H). Join the growing list of users who have given 
their military systems the competitive advantage of 
Inland’s 1 MHz power technology. Find out what Inland 
can do for you by calling (602) 459-1150. 


Wy) 
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Power Technology Group 
Inland Motor 


A Division of Kollmorgen Corp. 


4020 E. Inland Road, Sierra Vista, AZ 85635 
Phone: 602-459-1150 @ TWX: 910-973-9869 
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Power Sources 


safety standards and comply with 
FCC and VDE conducted-emission 
standards when configured with op- 
tional filtering. 

The series’ efficiency is 80%. All 
models provide overload protection 
by means of foldback current limit- 
ing (with automatic recovery), and 
the outputs are protected against 
reverse voltages. Overvoltage pro- 
tection is standard on the main out- 
put and optional on other outputs. 
The supplies have a soft-start fea- 
ture. Other protection options in- 
clude line-monitor, logic-inhibit, and 
thermal-shutdown functions. Out- 
put margining is also available. $515 
to $875 (OEM qty). Delivery, four to 
eight weeks ARO. 

Deltron Inc, Box 1369, North 
Wales, PA 19454. Phone (215) 699- 
9261. TWX 510-661-8061. 

Circle No 651 


FLEXIBLE SUPPLY 


The Case 21 can deliver 600W, of- 
fers as many as seven outputs, and 
is available with either an ac or a de 
input. The main output delivers 5V 
de at 80A; the secondary outputs 
are selectable over the 2 to 48V dc 
range. The supply features output 
inhibit/enable, input-power-fail and 
de-power-good signals, overvoltage 
and overload protection, remote 
sensing, and paralleling. The unit 
meets international safety and EMI/ 
RFI standards, including UL 478, 
CSA 22.2, IEC 380, and VDE 0806. 
$0.70 per watt (OEM qty). Delivery, 
stock to 10 weeks ARO. 

Qualidyne Systems Inc, 3055 Del 
Sol Blvd, San Diego, CA 92154. 
Phone (800) 455-0425; in CA, (800) 
237-6885. TLX 709029. 

Circle No 653 


150W CONVERTERS 


VI-200 Series de/de converters de- 
liver as much as 150W. Based on a 
proprietary 1-MHz zero-current- 
switching topology, the units 
achieve a minimum efficiency of 81% 
for a 5V output (as high as 88% for 
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: From desert heat to arctic col 
up to 10 years of reliable stan 


temperatures from — 55° to +10 


a free brochure: 495 Boulevar 
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circuits. Manufacturers of comp 
electronics, control and testing e 
product performance. Imagine 
voltage with a flat discharge profi 


796-4800. Telex: 13-0292. 
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Power Sources 


higher output voltages). Their input 
voltages range from 10 to 425V, and 
their output voltages range from 2 
to 48V in 50, 75, 100, and 150W 
power levels. The converters fea- 
ture logic-disable, current-limiting, 
and remote-sensing functions, as 
well as overvoltage protection. 
Other specs include 0.1% line regu- 
lation, 0.2% load regulation, 2% p-p 
max output noise, and a 100-psec 
transient response. The units also 
incorporate 95°C thermal shut- 
down. $205. Delivery, six to eight 
weeks ARO. 

Vicor Corp, 23 Frontage Rd, 
Andover, MA 01810. Phone (617) 
470-2900. TWX 910-380-5144. 

Circle No 652 


VME SUPPLY 

The VE100 Series 100W, double- 
height Eurocard-size switching 
power supply is plug-in compatible 
with the VME Bus. The supply is 


RELIABLE SYSTEM 
POWER. PERIOD. 


Case 10 


600 to 1800 Watts 
5X8 XA 

N+1 Redundancy 
AC and DC Inputs 


For 5x8x11 “slot” switching power 
supplies from 600 to 1800 Watts, -. 
the Qualidyne Case 10 is all you a 
need to know. MTBF of 50,000 (‘<- 
hours. Single or multiple (up to 5) 
fully regulated outputs from 2 to 48 
VDC. Precision paralleling for N+1 
redundancy. AC and DC input volt- 
ages. Safety listings from UL, CSA 
and TUV. Compliance with IEC 
380 & VDE 0806. FCC 20780 
Class A filtering. Nothing fancy, 
just reliable slot power— period. 
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THE S WITCHER FIT FOR YOUR NEEDS 


Qualidyne 


QUALIDYNE SYSTEMS, INC. 
3055 Del Sol Boulevard, San Diego, CA 92154 (619) 575-1100 Telex: 709 029 FAX: 619 429 1011 


(800) 445-0425 in Calit (800) 237-6885 
CIRCLE NO 43 


available with either ac or de inputs. 
Front-panel LEDs monitor power- 
on, overvoltage protection, and 
power-fail-detect operation. The ac 
power switch is also front-panel 
mounted for easy access. The out- 
puts are 5V dec at 1.8 to 9A and 
+12V de at 0.05 to 2A. All outputs 
have a 10% adjustment range. The 
series includes an onboard DIN con- 
nector and features wide-input 
switcher technology—automatic 90 
to 250V ac or 100 to 350V de (no 
taps, straps, or jumpers necessary). 
$184 (100). Delivery, six weeks 
ARO. 

Converter Concepts Inc, Indus- 
trial Parkway, Pardeeville, WI 
53954. Phone (800) 253-5227; in 
WI, (608) 429-2144. 

Circle No 654 


MINIATURE INVERTERS 


These miniature encapsulated in- 
verters produce the same voltages 


and frequencies as the company’s 
E600 and LPS inverters do. Called 
Series P, the products energize <4 
to 60 in’ of electroluminescent mate- 
rial. They mount on pc boards and 
accept low-voltage dc inputs, includ- 
ing 5, 6, 9, 12, 15, 18, 24, and 28V 
de. $5.49 to $6.12 (250). Delivery, 
stock to eight weeks ARO. 
Endicott Research Group Inc, 
Box 269, Endicott, NY 13760. 
Phone (607) 754-9187. 
Circle No 655 


POWER 
»GENERAL » 


DC/DC CONVERTERS 


Nine models of this 3-output, 25W 
de/de converter series accept 9 to 
18V, 18 to 36V, or 36 to 72V de. The 
available outputs are 5 and +12V, 5 
and +15V, or 12 and +5V dc. All 
Series 730 models feature line regu- 
lation of +0.5% and load regulation 
of +1%. Each has a TTL-compatible 
input for remote on/off control, as 
well as an internal filter to minimize 
reflected input ripple current. The 
converters’ efficiency is 82%. They - 
measure 2.56X4.56X0.83 in. and 
come in a copper case that’s shielded 
against EMI and RFI. $179. 
Power General, Box 189, Can- 
ton, MA 02021. Phone (617) 828- 
6216. 
Circle No 659 
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Setting the Standards 


Efficiency 79-85% 


DC/DC Converters AC/DC Power Supplies 

*Ultra Reliability MTBF 2,000,000 hours *MTBF 75,000 hours 

*Temperature Range — 45 to +85°C, no derating *Temperature range —10 to +55°C, no derating 
*Isolated and Non-isolated versions available *VDE 0871 Class B FCC 15-J Class B 
*Parallelable 


*Open frame and Eurocard versions available 


RIFA, the innovative leaders in Power Products for over 40 years, 
have introduced a high performance line of AC/DC Open-Frame SMPS to complement 
their AC/DC Eurocard range and their industry-standard DC/DC Converter range. 
For your power needs, call RIFA Power Products. 


quality for the future 
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RIFA Inc., Greenwich Office Park 3, PO Box 3110, Greenwich CT 06836-3110 (203) 625-7300 


POWER-ONE vs POWER-ONE 


OnTheCham 


We're Faking 


So far, we've met every challenger, head on a few rounds of shadow boxing. This is an all- 
...and nobody's gone the distance. So now out battle between the reigning champ of 
we're taking on the undisputed D.C. Power today, POWER-ONE, and the new champ of 
Supply champ—POWER-ONE! tomorrow, POWER-ONE. 
Sure...it would be easier to sit back and We guarantee the outcome will be a crowd 
rest on our laurels, but that’s not POWER-ONE's pleaser. 
style. And never will be. For three straight years For the Champ’s new 1987 
you've voted us Buyers Top Choice in OEM Power Catalog and capabilities brochure, 
Supplies* and we intend to make it four. That 
means continued unbeatable POWER-ONE 
quality, prices, service, and delivery. Most (800) 235-5943, Ext. 113. 
important, it means raising our already high From California: (800) 421-3439, 
standards to a whole new plateau in CUSTOMER Ext. 113. 
SATISFACTION. * Electronic Buyers’ News, Annual Top 100 y 
So while we welcome hard-hitting competition, Component Suppliers Survey... 1984, 1985, 1986. == a 
we're not about to grow complacent waiting for “Innovators in 1 Power sure Technology” Pa 


it to come along. We're setting new goals for 
ourselves, developing new products, pushing our 
R&D efforts to the limit—all designed to save our 
customers money, time and worry. 
In a word, we're getting tougher! 
And this isn't just a 
training session or 


0.2. POWEF SUPPLIES 


POWER-ONE D.C. POWER SUPPLIES 

740 Calle Plano * Camarillo, CA 93010-8583 
Phone: (805) 987-8741 * (805) 987-3891 
TWX: 910-336-1297 * FAX: (805) 388-0476 
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DESIGN IDEAS 


EDITED BY TARLTON FLEMING 


MOSFET circuit debounces power relay 


Carlo Venditti 
The Charles Stark Draper Laboratory Inc, 
Cambridge, MA 


You can eliminate turn-on bounce in an electromechani- 
cal relay by connecting an n-channel power MOSFET 
across the relay terminals (Fig 1). The MOSFET’s high 
peak-current rating (108A for the unit shown) allows it 


to carry the load current when the relay contacts Ki 
bounce open. As an additional benefit, the low on- SPDT, 24V, 10A 


(MAGNETCRAFT) 


resistance of the relay carries most of the current, 
eliminating the need for a heat sink on the MOSFET. 

When the relay is off (S, open), a trickle of current 
through the relay coil biases Q; on, which in turn holds 
Q., Q:, and MOSFET Q, off. Closing 8; quickly toggles 
the state of all four transistors, turning on Q, before the 
first contact bounce occurs. The 15V zener diode (D,) 
protects the MOSFET by clamping V¢s at a level below 
its maximum rating. 

Fig 2a shows the sharing of the load current between 
the MOSFET and the relay for a resistive load Zy;, of 22. 
A second scope photo shows the total load current 
through Z,, (Fig 2b) for the same operating conditions. 
Note the absence of discontinuities in this waveform. 

EDN 


Fig 1—This circuit operates a power MOSFET (Q,) in parallel with 
* : : the terminals of an electromechanical relay. Q, debounces the relay 
To Vote For This Design, Circle No 750 by conducting load current when the relay terminals bounce open. 


CURRENT : CURRENT 
THROUGH MOSFET Jimi dass lls = be een 1 AROUGH MOSFET § 


CURRENT 


THROUGH RELAY §f LOAD CURRENT 


NOTE: FOR ALL TRACES, THE VERTICAL SCALE IS 10A/DIV AND THE HORIZONTAL IS 0.2 mSEC/DIV. 


Fig 2—These scope photos show the operation of Fig 1’s circuit with a 2Q load (Z,). In a, Q, and the relay conduct load current 
alternately as the relay contacts bounce. In b, the lower trace shows that the resulting current through Z, 1s free of discontinuities. 
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Circuit monitors bipolar battery supplies 


Alan Rich 
Linear Technology, Haverhill, MA 


A battery’s output voltage enables a monitor circuit to 
detect depletion of the battery’s stored charge, espe- 
cially when the battery is supplying load current. Using 
a comparator and a voltage reference, you can monitor a 
single battery, but a bipolar battery supply requires a 
more elaborate circuit. 

Fig 1’s circuit, for example, is suitable for a +6V 
system and draws less than 500 pA. Based on a 
dual-comparator CMOS IC, the circuit provides sepa- 
rate out-of-limit signals for the two 6V batteries; a 
third OR output warns when either battery is low. 

Resistors R; and Re» set the positive battery’s compa- 
-rator-trip voltage at 5.5V. Similarly, R; and R, set the 
negative battery’s trip voltage at —5.5V. R; and capaci- 
tor C, set the time interval between battery checks; 
component values as shown produce a check approxi- 
mately every 10 seconds. 


IC, activates its internal monitoring circuitry for only 
80 wsec or so. In addition, the chip provides a pulsed- 
power output (Vpp) that conserves power by turning on 
only during the 80-ysec battery check. This output 
powers IC,, which provides each comparator with a 
reference voltage of 1.2V. 

Further, each comparator has dual-differential in- 
puts; the output is high when the sum of the compara- 
tor’s inputs is positive and low when the sum is nega- 
tive. Comparator A’s output is a logic one when 


(A,*—A,)+(A,*—Ag )>0, 


or a logic zero when the expression is <0. 

The similar but more sophisticated monitor circuit of 
Fig 2 uses IC2’s Vpp output to power IC, and to draw a 
brief load current from the batteries as well. This 
circuit uses a 10-mA load and achieves a more effective 
test than that of Fig 1 because a nearly discharged 
battery may have a normal output voltage with a light 


—_f- | evout oF uimit 


Meamien OF Sa EITHER BATTERY 
0 ov —— OUT OF LIMIT 


se ee —~6V OUT OF LIMIT 
OV Sav ae 


IC2 
LTC1040 


NOTE: BOTH ICs ARE LINEAR TECHNOLOGY PARTS. 


Fig 1—This monitor circuit performs an 80-ysec check of both 6V-battery outputs every 10 sec and asserts an alarm signal if either output 


drops below 5.5V. 
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load but will have a near-zero output at a higher load 
current. 

The 10-mA load current from the positive battery 
flows through R, and IC, during the test period. Simi- 
larly, R; sets a 10-mA load current for the negative 
battery. This current flows through R;, LED D, (op- 
tional—it indicates the battery test), and transistor Qo. 


NOTE: BOTH ICs ARE LINEAR TECHNOLOGY PARTS. 


Note that you can place either of the Fig 1 or Fig 2 
circuits under »P control by using IC;,’s strobe input 
(pin 1) instead of the internal oscillator. EDR 
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O 6V OUT OF LIMIT 


r EITHER BATTERY 


OUT OF LIMIT 


15 __6-6v OUT OF LIMIT 


Fig 2—Similar to Fig 1, this monitor circuit is more effective at battery testing because it draws a 10-mA load current from each battery only 


during the 80-wsec test period. 


Software enhances wP watchdog circuit 


James W Morrow 
Linear Corp, Carlsbad, CA 


By adding a software routine to support your pP 
system’s watchdog reset circuit, you can prevent errat- 
ic or runaway operation by the wP. First, prefill all 
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program-memory locations with a valid jump instruc- 
tion; then, load your program. Consequently, all pro- 
gram locations not used by the program will contain the 
jump instruction instead of the usual invalid-op-code or 
NOP instructions. If for some reason the program 
addresses any of these invalid locations, it will jump to 
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a specific location that tells it to loop back on itself and 
then wait for an external signal to reset the processor. 

Table 1 shows the memory map that implements this 
idea for 8048 Series processors; you can use a similar 
approach for other processor types. In the case of the 
8048, fill the memory with op code $04, which tells the 


CATION | HEX CO DESCRIPTION 
| x TIMER INTERRUPT 
| VECTOR@UMP) 
-|SECONDPARTOF | 
——OCS EC 
_ |SECONDPARTOF > 

_ | WATCHDOG VECTOR 


—— 


NTENTS 


"MEMORY LO 
- — | Mm 


6 


| WATCHDOG FILL 
| WATCHDOG FILL 
_ |BEGIN TIMER 
- -|LINTERRUPT 
JROUTINE ~~. 


processor to jump to memory page 0. The processor will 
fetch the next byte as well to make up the 2-byte 
instruction, and this instruction ($04,$04) directs the 
program to page 0, location $04. Storing the value $04 
at this location and at location $05 will create a loop that 
will keep the processor occupied until it receives a reset 
signal from the external hardware. (The program can 
go directly to a software-reset routine, but note that 
some software reset signals don’t bring all the registers 
and memory back to the proper state). 

A restriction applies when you use this memory-map 
technique with the 8048. Memory location $03 contains 
the timer-interrupt vector; usually you place a jump 
statement at this location, which directs the program to 
a timer-interrupt routine. Because you’ve planted $04 
in the second byte of this jump statement (the first byte 
is in location $03), however, your timer-interrupt rou- 
tine must begin at location $04, regardless of page 
number. EDN 
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Square-wave oscillator spans dc to 20 MHz 


Michael Jachowski 
Precision Monolithics Inc, Santa Clara, CA 


The digitally controlled oscillator of Fig 1 is useful as a 
clock source for switched-capacitor filters, and it costs 
less than $1 (OEM qty). During operation, the voltage 
at node A oscillates between the hysteresis thresholds 
at the input of IC.,, a Schmitt-trigger inverter. The 
D/A converter, IC,, sets the oscillation frequency by 
controlling the current into pin 4 (Io), which sets the 
charge rate for capacitor C). 

To understand how the circuit oscillates, first assume 
that C; is discharged (the node A voltage is 5V). Node B 
is at OV, so diode D, is reverse biased. The current into 
pin 4 of IC, determines the linear charge rate of C,; this 
current ranges from 4 pA to 4 mA, depending on the 
D/A converter’s input code D and reference current 
Iper. C; charges until node A’s voltage ramps below the 
lower switching threshold (V7 ,) of [Coa. 

The output of inverter IC2, then switches high, 
although it clamps briefly at the voltage level of node A 
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plus the diode’s forward-voltage drop. The inverter can 
deliver more than 50 mA in this state, overdriving the 
D/A converter’s output current and rapidly discharging 
C,. When node A rises to the inverter’s upper threshold 
Vru, node B returns to OV and the cycle repeats. 

Inverter [C2 buffers the capacitor-discharge current 
and provides a negative-strobe output; ICsc provides a 
positive strobe. Flip-flop ICs; provides a square-wave 
output at one-half the strobe frequency (Fig 2). The 
strobe period T equals T,;+T. (within the converter’s 
8-bit accuracy) for frequencies below 200 kHz and for 
values of C; greater than 1000 pF: 


_Ci(Vru-Vr) 


+ 
TrerD 


+60Cn( 2), 


5—- Ven 


where D=(digital input)/256. 

For C, values below 1000 pF, you must account for 
stray capacitance. The following will add stray capaci- 
tance directly to C;: converter output, 12 pF; inverter 


input, 5 to 10 pF; diode, 2 pF. An IC socket will 
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Fig 1—This digitally controlled clock oscillator provides linear control below approximately 200 kHz and has a maximum frequency higher 


than 20 MHz. 


Fig 2—These idealized waveforms from Fig 1 illustrate the oscilla- 
tor’s operation for frequencies of 200 kHz and below. 


contribute additional capacitance. For strobe frequen- 
cies greater than 200 kHz, you must also include the 
effects of the inverter output’s rise and fall times and its 
propagation delay Tpp: 


Vru-V 
T~(C,+Cpact Coa+Cp) | 


+Trise+Trattt+Tpp, 


where Cpac is the converter’s output capacitance, Co, is 
IC2,4’s input capacitance, and Cp is the diode’s capaci- 
tance. 

Fig 3 shows the oscillator operating at a strobe 
frequency of 20 MHz. Capacitance at node A is 30 pF 
(including 10 pF from the oscilloscope probe). Notice 
that the fast-moving node A waveform overshoots both 
switching thresholds, producing an amplitude of 3.5V. 
Frequency vs input D becomes nonlinear at higher 
frequencies because of propagation delays, rise times, 
and fall times in the inverter. At 20 MHz, for example, 
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HORIZONTAL 


20 nSEC/DIV 
20 nSEC/DIV 
20 nSEC/DIV 


2V/DIV 
5V/DIV 
5V/DIV 


Fig 3—These waveforms are of Fig 1’s circuit operating at 20 MHz. 
The strobe pulse width (node B) equals the sum of the rise time, fall 
time, and propagation delay for inverter IC2,. 


the converter controls less than half of the waveform 
period at node A. 

Although the oscillator is capable of high speed, its 
operation is more stable below 200 kHz. You can set the 
converter’s Iprr as low as 100 A and set C, as high as 
you like—resulting in an operating frequency with no 
significant lower limit. For higher accuracy and greater 
dynamic range, you can replace the DAC-08 with a 10- 
or 12-bit D/A converter. | EDR 
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Line tap aids software debugging 


Peter J Ashenden 
University of Adelaide, Adelaide, SA, Australia 


A simple circuit can aid in the development of a pP 
system by spying on the protocol exchange between a 
host-resident debugger program and a target-resident 
monitor program (Fig 1). Although the circuit was 
built for an NS32000 system, you may use this approach 
wherever two or more systems communicate over RS- 
232C lines using a half-duplex protocol. 

In developing a wP system, you edit and compile 
source code on the host, then invoke the debugger to 
load the resulting object code into the target system. A 
monitor program (running on the target system) ac- 
cepts the loaded code and oversees execution. The 
debugger can instruct the monitor to examine the 
contents of memory locations, to set breakpoints, and to 
perform other tasks. 

The difficulty lies in getting the monitor to operate 


TO TARGET 


IC 
MAX232 
(MAXIM) 


properly on the bare target system. An in-circuit 
emulator (ICE) is a vital but expensive tool for this job. 
Even using an ICE, however, you'll find it difficult to be 
sure that the monitor and host debugger are interacting 
as they should. The spy circuit helps you in this regard 
by observing the exchange between the monitor and 
debugger programs and displaying the combined dialog 
on a terminal. Character collisions don’t occur because 
the two programs take turns communicating. 

IC, is a dual RS-282C transceiver that uses internal 
charge pumps to derive the RS-232C supply voltages 
(+12V) from a 5V source. The chip’s two receivers 
accept the monitor’s and the debugger’s dialog. IC, then 
combines these signals and feeds them to the display 
terminal via one of IC,’s two data transmitters. EDN 
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Fig 1—This spy circuit lets you observe the exchange of information between a host-resident debugger and a target-resident monitor 
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LETS YOU RETRIEVE DETAILED PRODUCT 
INFORMATION IN AN INSTANT! 


EDN and EDN News offer you the fastest 
system ever to retrieve additional prod- 
uct information from an advertiser. 


It’s called REACT, for Cahners Reader 
Action Service. And it allows you to 
receive in minutes what used to take 
weeks. 


All you do is look for the toll-free REACT 
phone number appearing in ads in EDN 
and EDN News. Then call the number 
from your modem-equipped personal 
computer or terminal. 


You'll be shown product descriptions, 
price lists, and technical specifications 
right on your computer screen. Plus you 
can access this data 24 hours a day, 
seven days a week for up to 15 minutes 
without charge. 

REACT enables you to respond to an 
advertising message after reading it and 
to receive the additional information you 
want immediately. 


The next time you see an ad that inter- 
ests you, all you have to do is REACT. 
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Design Entry Blank 


$75 Cash Award for all entries selected by editors. An 
additional $100 Cash Award for the winning design 
of each issue, determined by vote of readers. Addi- 
tional $1500 Cash Award for annual Grand Prize 
Design, selected among biweekly winners by vote of 
editors. 


To: Design Ideas Editor, EDN Magazine 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 


| hereby submit my Design Ideas entry. 


Name 

Title Phone 
Company 

Division (if any) 

Street 

City 

Design Title 


Home Address 


Social Security Number 
(Must accompany all Design Ideas submitted by US 
authors) 


Entry blank must accompany all entries. Design 
entered must be submitted exclusively to EDN, must be 
Original with author(s), must not have been previously 
published (limited-distribution house organs excepted), 
and must have been constructed and tested. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or editor 
gives written permission for publication elsewhere. 

In submitting my entry, | agree to abide by the rules 
of the Design Ideas Program. 


Signed 


Date 


Your vote determines this issue’s winner. All designs 
published win $75 cash. All issue winners receive an ad- 
ditional $100 and become eligible for the annual $1500 
Grand Prize. Vote now, by circling the appropriate 
number on the reader inquiry card. 


| ISSUE WINNER > 

The winning Design Idea for the aa 15, ad 
is entitled “IC replaces mechanical-interlock swi 
submitted by | ee — ey a Elcot 
(Sarasota, Dou _ 
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All about attenuators 


This 2-pg data sheet describes the 
company’s In-A-Cable subminiature 
attenuators, which come in semirig- 
id cable assemblies. The bulletin 
presents three tables. One table 
lists general technical data: SWR, 
power-dissipation ratings, tempera- 
ture and power sensitivity, peak 
voltage characteristics, dimensions, 
and weight. Another lists materials 
and specs for all attenuator parts. 
The third table gives mechanical 
and environmental characteristics, 
including pressure, corrosion resis- 
tance, shock, moisture, and vibra- 
tion. In addition, graphs plot per- 
formance curves for SWR vs 
frequency and for power derating 
under various temperature condi- 
tions. 
Micro-Coax Components Inc, 
Collegeville, PA 19426. 
Circle No 661 


~ Optoelectronics 


Selector Guide, Gross Reference 
and Reliahdity Gata 


a Morons =e 


Guide lists 
optoelectronic devices 


The 31-pg Optoelectronics Selector 
Guide (Catalog SG87R4/D) includes 
more than 20 new-product families. 
It’s divided into sections on emit- 
ters/detectors, optoisolators, opto- 
interrupters, and fiber-optic compo- 
nents. It also provides an industry 
cross-reference and a section that 
presents reliability data on the com- 
pany’s Opto 400 and optoisolator 
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dome packages. 

Motorola Inc, Literature Distri- 
bution Center, Box 20924, Phoenix, 
AZ 85063. 

Circle No 663 


Handbook is source of 
data on signal filtering 


The Application of Filters to Analog 
& Digital Signal Processing is a 
design handbook for both inexperi- 
enced and seasoned engineers. It’s a 
useful primer for those unfamiliar 
with the concepts and applications 
of filters in signal-processing sys- 
tems, and it’s a solution-oriented 
technical reference for signal-proc- 
essing problems. The book begins 
with fundamental ideas and gradu- 
ally introduces more advanced con- 
cepts. Topics include analog signals 
and their spectra; noise; signal fil- 
tering at the input and at the out- 
put; sampling signals; types and 
characteristics of filters; and ATE 
system applications. Illustrations 
complement the text. 
Wavetek San Diego Inc, Box 
85265, San Diego, CA 92138. 
Circle No 662 


Booklet describes 
properties of boron nitride 


This 12-pg booklet details the prop- 
erties, applications, and benefits of 
Combat boron nitride, a material 
with high thermal conductivity that 
can withstand temperatures to 
2800°C. The catalog, which is suit- 
able for loose-leaf filing, discusses 
solids, powders, and coatings and 
provides tables for each type. 
Standard Oil Engineered Mate- 
rials Co, Electronic Ceramics Div, 
Box 664, Niagara Falls, NY 14302. 
Circle No 666 


Two books reference 

power MOSFETs 

These two data books offer informa- 
tion on the manufacturer’s power 
products and COOLFET MOS- 
FETs. The 250-pg power-products 


compendium provides data sheets 
on power MOSFETs, ultrafast-re- 
covery rectifiers, and MOSFET and 
rectifier dice. It also covers applica- 
tions data for power supplies and 
motor controls, and it includes a 
selection guide and a cross-refer- 
ence. The 96-pg COOLFET booklet 
contains selection guides and spec 
sheets for each of the 16 n-channel 
power MOSFETs. 

Fairchild Semiconductor Corp, 
c/o Analog Div, 3138 Fairchild Dr, 
Mountain View, CA 94039. 

Circle No 664 


Data sheet 


on copper-clad epoxy 


This 1l-pg data sheet describes 
Bend/flex—a bendable laminate de- 
signed for multiplanar circuitry— 
which is an alternative to non- 
dynamic flexible circuits and rigid 
pe boards connected with electronic 
conductors. The data sheet lists the 
copper-clad epoxy material’s electri- 
cal properties, including volume and 
surface resistivity, dielectric con- 
stant, dissipation factor, and are 
resistance. It provides information 
on physical properties such as peel 
strength, flexural strength, water 
absorption, and glass transition 
temperature. 

Rogers Corp, Poron & Compos- 
ites Div, 1 Technology Dr, Rogers, 
CT 06263. 

Circle No 667 
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Catalog features control 


instrumentation, components. 


The Summary Catalog, a 24-pg ref- 
erence for the manufacturer’s elec- 
tromechanical control instruments, 
covers such products as free and 
rate gyroscopes, vertical indicators, 
potentiometers, accelerometers, 
pendulums, and solid-state rate sen- 
sors. In addition, it presents infor- 
mation on dynamic test systems, a 
4-gimbal platform, stabilization sys- 
tems, and magnetometers. Along 
with short product descriptions, the 
catalog contains specifications and 

dimensional drawings. 
Humphrey Inc, 9212 Balboa Ave, 

San Diego, CA 92123. 
Circle No 665 


‘og ce ey 


THE SOURCE FOR 


IN 


Full-line catalog 
covers indicator lights 


This 208-pg catalog is an extensive 
source book and user’s guide for 
selecting indicator lights. It in- 
cludes information on LEDs, incan- 
descent and neon indicators, and 
sockets and lenses in a broad range 
of sizes, shapes, and colors for a 
wide variety of applications. Full- 
size photos, dimensional drawings, 
mounting information, descriptions 
of features, and complete electrical 
and mechanical specifications and 
ratings are included for each indica- 
tor. A standard-product-variations 
section allows an engineer to design 
indicators tailored to specific appli- 
cation needs by using standard 
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housings, bezels, lenses, lamps, 
mountings, and terminations. The 
book also includes a 24-pg cross- 
reference index to 12 other manu- 
facturers’ indicator lights. 
Industrial Devices Inc, 7 Hudson 
Ave, Edgewater, NJ 07020. 
Circle No 673 


Specs for oscillators 


This 12-pg catalog updates the spec- 
ifications for the vendor’s surface- 
mount crystals and temperature- 
compensated and voltage-controlled 
oscillators. Catalog C/D5 also con- 
tains an ordering-guidelines section 
to help in the selection of crystal and 
oscillator components, and it lists 
local factory representatives. 
Bliley Electric Co, Box 3428, 
Erie, PA 16508. 
Circle No 668 


Catalog lists optical 
and industrial products 


This 4-color, 148-pg catalog features 
more than 5000 of the vendor’s opti- 
eal and industrial products. It in- 
cludes a comprehensive section ad- 
dressing precision lenses, optics, 
mirrors, prisms, fiber optics, optical 
instruments, and lasers, as well asa 
section on magnifiers, magnets, mi- 


croscopes, telescopes, and accesso- 


ries. 

Edmund Scientific Co, Dept 
5554, Edscorp Bldg, Barrington, 
NJ 08007. 

Circle No 670 


Piezofilm kits, components 
described in bulletin 


This 8-pg bulletin features descrip- 
tions of piezofilm kits, sheet film, 
metallization patterns, and sensor 
components. It tabulates properties 
of piezofilm and provides graphs of 
the film’s thermal and frequency 
responses, circuit schematics, and 
infrared absorption spectra. The de- 
sign kits described include a kit for 
demonstrating basic piezo/pyroelec- 
tric effects, vibration sensor kits, 
and a switch kit—each of which 


contains sample components and 
documentation. The bulletin also 
discusses silver-ink and sputtered 
nickel/aluminum patterns. 
Pennwalt Corp, Box 799, Valley 
Forge, PA 19482. 
Circle No 672 


Short Form Catalog 


Catalog provides overview 
of components 


This 16-pg short form catalog 
(18C333) offers an overview of the 
company’s major product lines. It 
discusses electromechanical relays, 
contactors, time-delay relays, solid- 
state relays, input/output modules, 
and magnetic and thermal circuit 
breakers. The catalog offers photo- 
graphs and listings of specifications 
for each component line. 

Potter & Brumfield Inc, 200 S 
Richland Creek Dr, Princeton, IN 
47671. 

Circle No 671 


Catalog delineates 
semiconductor devices 


The 200-pg Semiconductors Catalog 
1987 provides general information 
and selector guides for the compa- 
ny’s range of discrete semiconductor 
devices. The selector guides contain 
enough device- parameter informa- 
tion for you to choose devices for 
particular applications. Devices 
listed in the catalog include diodes, 
rectifiers, bipolar transistors, 
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FETs, thyristors, triacs, RF mod- 
ules, optoelectronic components, 
liquid-crystal displays, sensors, sur- 
face-mounting components, and hy- 
brid devices. Additional information 
is provided on package outlines. 
Philips, Eleoma Div, Box 523, 
5600 AM Eindhoven, The Nether- 
lands. 
Circle No 677 


TUSONIA 


Book lists LCD modules 


The 1987 edition of this 64-pg data 
book contains the latest information 
on the company’s line of LCD dot- 
matrix character display and graph- 
ics display modules. The book offers 
the reader design information and 
complete product specifications for 
character-display interfacing, and it 
discusses many new models of both 


If you’re looking for excellence in 
Ceramic Trimmer Capacitors... 


_ Tusonix has the product versatility, 
QPL approvals and delivers what you 
want, when you want it 
We have the most complete line of precision Ceramic 


Trimmer Capacitors in the world, and it’s all backed by 
more than 40 years experience in perfecting our 


trimmer line. 


From trimmer assemblies down to our ultraminiature 
styles, Tusonix offers many formulations . . . and 
hundreds of mechanical variations. 

Come to Tusonix first as your source for excellence 
in Ceramic Trimmer Capacitors. Write for Catalog 500 


TODAY. . . or please call 
us at 602-744-0400. 


TUSONIX 


P.O. Box 37144, Tucson, AZ 85740-7144 
Phone:602-744-0400 Telex:(RCA)299-640 
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Fax:602-744-6155 


CIRCLE NO 45 


intelligent character and intelligent 
graphics display modules. 

AND, 770 Airport Blvd, Burlin- 
game, CA 94010. 
Circle No 674 


(,uide reviews use 
of metal-film resistors 


This designer’s guide provides data 
on the company’s CPF Series of 
flame-proof metal-film resistors, 
and it cross-refers them with other 
types of metal-film and metal-oxide 
resistors. In addition to including 
specifications for the devices, the 
guide contrasts their flame-proof 
coating with the flame-retardant 
coatings on many power resistors. 
Dale Electronics Inc, 2064 12th 
Ave, Columbus, NE 68601. 
Circle No 669 


Brochure covers 
power modules 


This brochure discusses the compa- 
ny’s FETMOD and MOSBIP isolated 
power modules. The booklet, a com- 
pendium of the most relevant tech- 
nical information about the two 
products, includes dimensional 
drawings, circuit diagrams, and 
easy-to-read charts that delineate 
the products’ maximum ratings and 
electrical characteristics. 

Powerex Inc, Literature Distri- 
bution Center, 318 First St, Liver- 
pool, NY 13088. 

Circle No 676 
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MOSFET handbook 


Containing more than 340 pages, 
the MOSFET Technical Handbook 
provides data-sheet information on 


the company’s range of n- and p- 


channel enhancement-mode MOS- 
FET devices. All the devices de- 
tailed use vertical DMOS structures 
and are available in E-line (TO-92 
style), SOT-23, TO-89, and TO-220 
packages. The handbook includes 
data on 20 new surface-mounting 
MOSFETs, and it lists types suit- 
able for both switching and linear 
applications. : 

Ferranti Electronics Ltd, Fields 
New Rd, Chadderton, Oldham, 
Lancashire OL9 8NP, UK. 

Circle No 679 


Updated catalog describes 
ferrite materials and cores 


This 35-pg catalog describes the 
company’s line of ferrite materials, 


Comline 
C) wideband: 


High Spee? 
pc-Ccouples 
amplifiers 
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cores, and accessories. It provides a 
general survey of products and sim- 
plifies the selection of materials, 
cores, and accessories. Major tech- 
nical characteristics and ordering 
codes are included. The specifica- 
tions listed are sufficient enough to 
allow the designer to select the cor- 
rect core material and type for a 
given application. For those en- 
gaged in switching-power-supply 
design, the catalog includes infor- 


‘mation on core materials that are 


optimized for low power loss and for 
operation to 300 kHz. 

Siemens Components Inc, Spe- 
cial Products Div, 186 Wood Avenue 
S, Iselin, NJ 08830. 

Circle No 675 


Brochure helps in 

transistor mounting 
TP227-Long-life mounting for lf 
power transistors is an 18-pg techni- 
cal publication that provides in- 


sights into the possible causes and 
prevention of mounting problems 
for low-frequency power transis- 
tors. It outlines correct mounting 
procedures for standard TO-3-, 
TO-126-,  TO-220-, SOT-82-, 
SOT-93-, and SOT-186-packaged 
low-frequency transistors, describ- 
ing in detail the factors involved in 
obtaining optimal heat sinking. The 
definitions of thermal-resistance pa- 
rameters are explained. It also 
shows how to prevent electrical 
breakdown of the insulation when 
you need to insulate the transistor 
from the heat sink. The publication 
covers both spring-clip and screw 
mounting methods. 

Philips, Eleoma Div, Box 523, 
5600 AM Eindhoven, The Nether- 
lands. 

Circle No 678 


QUARTZ CRYSTALS 


FOR SURFACE MOUNT 


Micro Crystal high quality miniature 
quartz crystals for surface mounting 
are tailored to advanced microelec- 
tronics requirements. 


® Mountable by vapor phase or 
infrared solder reflow, or wave 
soldering at 260° C for 20 sec. 

®@ Available in 16 mm tape, double 
pitch, on standard 7”’’ reel (up to 1k 
pieces per reel) 

@® Frequency range from 10 kHz to 
4 MHz and 8 MHz to 24 MHz. 


44 0/—~__| 212/505-5340 
#PEw— 1) ETAINDUSTRIES, INC. 


MICRO CRYSTAL/DIV. OF ETA 


35 East 21st St., New York, NY 10010 
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Rech 1987 Catalog 


Catalog describes 
IEEE-488 interfaces 


The 1987 catalog of Interfaces for 
the IFEE-488 Bus includes a listing 
of seven PC products, which provide 
an interface among IEEE-488 in- 
struments, plotters, printers, and 
IBM PCs or compatible computers. 
The publication describes how the 
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manufacturer’s Personal488 hard- 
ware/software combination makes 
programming [EEE instruments 
from the IBM PC easier. 
IOtech Inc, 23400 Aurora Rd, 
Cleveland, OH 44146. 
Circle No 559 


Status and future trends 
of optical storage 


The market research report, The 
Impact of Optical Technology on 
Paper, Microform and Magnetic 
Disk and Tape Storage is the result 
of a study on the current status and 
future trends in optical storage. It 
describes what the market for opti- 
cal storage will be over the next five 
years, gives insight into the impact 
IBM will have on the adoption of 
optical-storage technology in the of- 
fice, and explains the software is- 
sues that have a large impact on the 
acceptance and the speed of imple- 
mentation of optical storage in office 


applications. $1250. 

Electronic Trend Publications, 
12930 Saratoga Ave, Suite D1, Sara- 
toga, CA 95070. 

INQUIRE DIRECT 


tke Leader in IEEE488 To Computer futerfares 
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Interface products for 
the IKEE-488 bus cataloged 


This 1987 catalog covers the ven- 
dor’s IEEE-488-bus interface prod- 


Without Breaks. 


The new Cardinal KB695 membrane keyboard goes 
wherever the work is—even into hostile environments that 
Cause standard full-travel units to take frequent breaks for 
Cleaning and service. For industrial controls, robotics, 
laboratory use, remote data entry, public access— 
wherever you need reliable, full-featured performance— 
Cardinal KB695 keyboards keep you on-line. 

IBM compatible. A built-in auto-configuring 
Capability allows you to plug in directly to IBM PC, XT, AT, 
and “clones”. No special wiring or interfaces. And Cardi- 
nal KB695 keyboards give you all the keys and functions 
of a full-travel keyboard, so you’re ready to go to work 
immediately. 

Tough but easy to use. Rugged flexible-membrane 
key switches feature finger-positioning overlays for posi- 
tive feel and light-touch response. Dust, dirt, and other 
contaminants that can foul and “short” a full-travel 
keyboard can be quickly removed from the flat membrane 
surface with a simple wipe. Anodized housings resist 
corrosion and wear. And large, easy-to-read keypads are 
color-coded. by function for easy operation—even in 
dimly-lit locations. 

Call 800-722-0094 (717-295-6922 in PA) for more 
information or to order. Or write: Cardinal Technologies, 
Inc., New Holland Avenue, Lancaster, PA 17604-7628. 


IBM and PC, PC/AT, PC/XT are registered trademarks of International Business 
Machines, Inc. 


CARDINAL SY 


TECHNOLOGIES, INC. 
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Vay 


_ucts, which are available for IBM 
_ PCs, PC/XTs, PC/ATs, RT PCs, and 
compatibles; for Apple, AT&T, 
Tandy, Texas Instruments, Apollo, 
Sun, Compaq, Motorola, and NCR 
machines; and for the Q Bus, Uni- 
bus, VME Bus, Multibus, S-100 
Bus, STD Bus, and SBX Bus. The 
24-pg document includes such offer- 
ings as a family of intelligent inter- 
faces that support AT&T 38B2 com- 
puters and TI Explorer 
workstations. It also contains infor- 
mation about bus extenders, con- 
verters, and testers, as well as data 
on training for the IEEE-488 bus. 
National Instruments, 12109 


Technology Blvd, Austin, TX. 


78727. 
Circle No 561 


Guide to add-in memory 


This 80-pg booklet is a designer’s | 


guide to add-in memory. It contains 
data on 20 system buses, details of 


memory design for high-perfor- pass 


mance buses, elements to consider 
when configuring a system and se- 


lecting memory products, analyses | 


of economic factors, and an industry 
overview. The final chapter of the 
guide describes the manufacturer’s 
line of DEC-compatible memories 
and memories for high-performance 
microcomputers. A table of specifi- 
cations completes the treatment of 
the subject. 7 
Clearpoint Inc, 99 South St, 
Hopkinton, MA 01748. 
Circle No 560 


Data sheet details | 
fault-tolerant computers 


This preliminary data sheet covers 


\\ 
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200/400XR Series fault-tolerant 


computers and how they bring fault | 


tolerance into the supermicrocom- 
puter and minicomputer price 
range. Along with block diagrams 


and a black-and-white photo, the 


6-pg publication gives an overview 
of system operation, lists optional 
communications interfaces, de- 
scribes the different configurations, 


EDN July 9, 1987 


The Real 


Ww 


\\\ 


‘> 


© 1984 Pittman 


CIRCLE NO 49 


World Runs 
on Real Time. 


Modern intelligent systems require real — 
time response and high efficiency. That's why OS-9/68000 
has been the designer's choice in thousands of the most demand- 
ing real-life applications. 

OS-9 is very compact, highly adaptable, and fully ROMable. It’s 


-C source code compatible with Unix, and it's supported by a wide range 


of outstanding software tools, including graphics and networking options. 
Many leading suppliers of 68000 and 68020 based systems offer ready-to-run 
OS-9 packages for their products. Or you can use a Microware PortPak to 
install OS-9 on your own custom hardware.’ : 
When microseconds count, you can count on OS-9. 


OS-9/68000'— The Emerging Standard. Se 


: e 4 


—~ Miecrwae— 
Microware Systems Corporation 


1866 NW. 114th Street ¢ Des Moines, iowa 50322 
Phone 515-224-1929 © Telex 910-520-2535 
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and devotes an entire page to com- 
plete specifications. 
Parallel Computers Inc, 3004 
Mission St, Santa Cruz, CA 95060. 
Circle No 563 


Data book addresses 

VME Bus products 

This 380-pg data book is divided into 
12 chapters containing more than 75 
photographs and more than 100 
block diagrams. It features descrip- 


tions of CPU boards, memory 


boards, controllers, I/O boards, 
software, development systems, 


and accessories. Bulleted lists of 
significant features accompany each 
product description. Application 
notes and a where-to-buy list com- 
plete the treatment. The book is 
free if requested on letterhead. 
Force Computers Inc, 727 Uni- 
versity Ave, Los Gatos, CA 95030. 
INQUIRE DIRECT 


SCSI reference guide 


A comprehensive reference on 
SCSI, The SCSI Source Guide, pro- 
vides information for engineers, 
product planners, and marketing 
personnel who need to know what 
SCSI products are available, who 
manufactures them, what each 
SCSI product does, and the level at 
which each SCSI product functions. 
Incorporating these features, the 
SCSI product listing contains the 
product category, the supplier, the 
price, the description, and the SCSI 
support level for each product. Ad- 


AND THE FASTEST PROGRAMMER 
ON THE MARKET. 

Time wasn’t created to waste, and 
GTEK® , Inc. realizes that your time is 
valuable. For this reason, they have de- 
signed the MODEL 9000 (E) (E) PROM 
PROGRAMMER. With its quick and in- 
telligent programming algorithms, you 
will get the highest possible program- 
ming speed. What does this mean to 
you? Increased productivity while 
saving a substantial amount of time. 


IT’S FLEXIBLE! 

With the Model 9000, you choose the 
chip to program, and you can bet it is 
supported by the 9000 because this ad- 
vanced programmer programs the larg- 
est variety of chips on the market to- 
day! In fact, the Model 9000 even 
supports megabit EPROMS, CMOS 
Microcontrollers and PROMS. 
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Model 9000 (E)(E) Prom Programmer 
“FASTER THAN A SPEEDING BULLET!” 


SPEED AND FLEXIBILITY! 

Speed and flexibility are pertinent 
factors in any buying decision, and the 
Model 9000 has this winning combina- 
tion. To find out more EXCITING 
BENEFITS AND FEATURES OF THE 
Model 9000, call or write: GTEK” , Inc., 
Drawer 1346; 399 Highway 90, Bay St. 
Louis, MS 39520, (601) 467-8048 or 
1-800-255-GTEK. Telex:315814, 

(GTEK UD). Distributor and OEM in- 
quiries welcomed. 


GT E K .. 
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ditional information on SCSI suppli- 
ers includes addresses, phone num- 
bers, and technical contacts, as well 
as cross references to their listed 
SCSI products. $295. 

Technology Forums, 3425 Pomo- 
na Blvd, Suite F, Pomona, CA 
91768. 

INQUIRE DIRECT 


Applications information 
for data communications 


This catalog establishes the applica- 
tions that are appropriate for Series 
II and Bump protocol-conversion 
hardware. The publication lists the 
types of devices and protocols that 
the hardware and firmware con- 
nects to and covers such modes of 
communication as LANs and X.25 
satellites. 
Datagraf Inc, 8305 Highway 71 
West, Austin, TX 78735. 
Circle No 562 


Source of data on 
the microcomputer industry 


The Personal Computer—An In- 
dustry Source Book includes more 
than 10,000 company profiles and 
lists more than 22,000 executives 
directly involved in the microcom- 
puter industry. Containing more 
than 1200 pages, the loose-leaf- 
bound book breaks the microcom- 
puter sector into 16 component 
parts and arranges company entries 
alphabetically within each particu- 
lar area of manufacturing emphasis. 
Each company listing includes sales 
volume, year begun, number of em- 
ployees, type of entity, key con- 
tacts, machine specialization, indus- 
try specialization, geographic 
coverage, channels of distribution, 
and product-line descriptions. In ad- 
dition, this year’s edition of the 
source book includes a section on the 
top 5000 computer dealers in the 
US. $495. 

The Personal Computer—An In- 
dustry Source Book, Box 3249, 
Walnut Creek, CA 94598. 

INQUIRE DIRECT 


EDN July 9, 1987 


LITERATURE: INSTRUMENTS 


Data-acquisition and 
control catalog 


Data Acquisition & Control Catalog 
& Buyer’s Guide contains a how-to 
section on available systems. In ad- 
dition to detailing the firm’s prod- 
ucts, it also shows you how to deter- 
mine whether a lab automation 
system would be helpful, which ca- 
pabilities you should consider when 
designing a data-acquisition sys- 
tem, and how to choose among the 
many software packages on the 
market. 2 
Keithley Instruments Inc, Data 
Acquisition & Control Div, 28775 
Aurora Rd, Cleveland, OH 44139. 
Circle No 564 


Computer front end 
and software brochure 


A 4-pg, 4-color brochure describes 
the firm’s Helios-I computer front 
end and its accompanying Labtech 
Notebook software. The flyer con- 
tains information on both the capa- 
_ bilities of the computer and the 

power of the software. 
John Fluke Manufacturing Co 
ine, Box C9090, Everett, WA 98206. 
Cirle No 565 


Application note for low-cost 
MIL-STD 1553 testing 


A 4-pg application note (AN/B-11) 
details how to use low-cost, general- 
purpose MIL-STD-1553 equipment. 
The test plan in the note follows the 
Society of Automotive Engineers 
proposed RTU Production Test 
Plan. The ‘note is’ three-hole 
punched for loose-leaf binding. 
ILC Data Device Corp, 105 Wil- 
bur Pl, Bohemia, NY 11716. 
Circle No 568 


Bulletin illuminates 

disturbance analysis 

A 6-pg bulletin describes in detail 
how you can monitor and analyze 
disturbances on power lines with 
the firm’s Series 656 Disturbance 
Waveform Analyzer. A fold-out 
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page takes you on a tour of the 
instrument. 

Dranetz Technologies Inc, 1000 
New Durham Rd, Edison, NJ 
08818. 

Circle No 566 


Brochure explains 

industrial control systems 

An 18-pg brochure tells you how to 
expand an industrial control system 
based on the firm’s MOD Systems 
Instruments. The booklet contains 
4-color photographs and illustra- 
tions with detailed technical expla- 
nations about the system, which 
comprises industrially hardened 
sensors, controllers, and computer 
interfaces. 

Combustion Engineering Inc, 
400 West Ave, Rochester, NY 
14611. 

Circle No 572 


RS-232C or IEEE-488 
to binary conversion chart 


One side of a chart has an ASCII 
table that you can use to convert 
between binary or hex and ASCII 
characters for character-oriented 
protocols such as RS-232C or IEEE- 
488. The other side of the chart 
carries a diagram of the manufac- 
turer’s line of data-acquisition prod- 
ucts for the IBM PC. In addition to 
the full-size, 8’2x11-in. chart, you 

get a small pocket-sized version. 
Connecticut microComputer 
Inc, Box 186, Brookfield, CT 06804. 
Circle No 567 


Test-equipment guide 
This 40-pg guide contains specifica- 
tions, descriptions, photos, and 
other technical data on this rental 
firm’s line of data-processing and 
telecommunications test equipment. 
Listed for rent, lease, or sale are 
cable-fault-location, microwave, sig- 
naling, noise-loading, carrier, and 
traffic test equipment, and micro- 
computers, printers, and modems. 

United States Instrument Ren- 
tals Inc, 2988 Campus Dr, San 
Mateo, CA 94403. 

Circle No 569 


Catalog details test 
and measuring instruments 


This 160-page hardcover catalog de- 
tails the company’s full range of test 
and measurement instrumentation. 
Details are provided of more than 80 
products that suit applications rang- 
ing from precision dc-voltage mea- 
surement to optical fiber measure- 
ments. The products in the catalog 
are divided into three broad areas 


att 
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EDN’s Career Opportunities 
section keeps you informed 
of current job openings 
from coast-to-coast 
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LITERATURE 


according to their common measure- 
ment technology. Each section is 
prefaced by a discussion of the mea- 
surement technology, its history, 
and its latest developments. Mea- 
surement accuracy, calibration re- 
quirements, and systems compati- 
bility are also discussed. Full 
specifications are included for volt- 
meters, multimeters, data-acquisi- 
tion and dynamic-analysis equip- 
ment, radio communications test 
sets, telecommunications equip- 
ment, logic analyzers, oscilloscopes, 
frequency counters, function gene- 
rators, and recorders. 

Solartron Instruments, Victoria 
Rd, Farnborough, Hampshire GU14 
TPW, UK. 
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Means Success in Gectronic Servicing 


Test-equipment catalog 


The latest spring/summer 1987 cata- 
log contains information on video, 
audio, component, cable, and wave- 
form analyzers and accessories. In 


_ addition to complete specifications 


for all products, the catalog pre- 
sents applications information. 
Sencore Inc, 3200 Sencore Dr, 
Sioux Falls, SD 57107. 
Circle No 573 


Catalog of panel-meter 

and test-equipment 

The 64-pg Blue Book is a full-line 
catalog describing more than 2000 
models of digital panel meters and 
battery-operated portable test in- 
struments. The catalog also con- 
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tains a glossary of terms and a brief 
description of the company’s his- 
tory. 

_ Non-Linear Systems, Div of Kay- 
pro Corp, 533 Stevens Ave, Solana 
Beach, CA 92075. 
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Test-equipment catalog 

Targeted for industrial, utility, mili- 
tary, and consumer-products engi- 
neers, this 48-pg catalog contains 


six sections detailing the firm’s mul- 
timeters, communications products, 
counters, and special-feature test- 
ers. Easy-to-use charts provide 
model-to-model comparisons. 
Triplett Corp, 1 Triplett Dr, 
Bluffton, OH 45817. 
Circle No 571 


Catalog details 
measuring equipment 


The 12 sections of the 472-pg Mea- 
suring Equipment 1987 catalog de- 
tail the company’s entire range of 
measuring equipment. The first sec- 
tion deals with automated testing, 
and the following sections cover AF 
and RF signal generators, radio- 
telephone test assemblies, sweep 
generators/sweep testers and net- 
work analyzers, logic test equip- 
ment, voltmeters and power meters, 
test receivers and analyzers, stan- 
dard frequency and time systems, 
recorders, sound level meters, and 


power supplies. An appendix pre- 
sents a selection of measurement- 
related equipment from the compa- 
ny’s broadcasting, radio-commu- 
nications and radio-monitoring divi- 
sions. 

Rohde & Schwarz GmbH, Muhl- 
dorfstrasse 15, 8000 Munich 80, 
West Germany. 
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AUTORANGING BENCH & SYSTEMS POWER SUPPLIES 


Me =. oe Bs = : 


FRENCH LANGUAGE 
LEAFLET AVAILABLE 
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A4KW and 3kW 
versions (12 models). 


Autoranging output. 


Constant voltage, constant 
Current modes. 


Fast programming speed. 
IEEE488 option (AP models). 


Overvoltage/overtemperature 
protection. 


Digital and bargraph displays 
(AP models). 


Compact, efficient, switch 
mode units. 


Compatible MP models for low 


CIRCLE NO 52 


cost high power and local or 
bus controlled slaves. 


Operating modes: 
Local or bus 

Remote sensing 
Remote programming 
Auto parallel 

Auto series 

Auto tracking 


LITERATURE: COMPUTER-AIDED ENGINEERING 


Data on CAD/CAE software 


This brochure, which includes data 
sheets, describes the vendor’s line 
of low-cost CAD/CAE software for 
personal computers. The document 
highlights Draftsman EE, a graph- 
ics editor for schematic capture and 
pe-board design; DC/Check+, a 
package of routing tools that in- 
cludes a design-rules checker; and 
DC/Autorouter II, a 1-mil-diagonal 

autorouter. 
Design Computation Inc, 10 
Frederick Ave, Neptune, NJ 07753. 
Circle No 352 


(Guide for EDIF users 


Using EDIF For Designing With 
Motorola Gate Arrays (BR357/D) is 
a functional-specification and user 
guide for the first version of the 
company’s software using the Elec- 
tronic Design Interchange Format 
(EDIF). It describes the informa- 
tion that the company will supply in 


an EDIF-based ASIC library and 
the information it needs to build an 
ASIC device specified by an EDIF 
file. 

Motorola, Literature Distribu- 
tion Ctr, 616 W 24th St, Tempe, AZ 
85282. 
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CAE newsletter 


The CASE Report, a monthly news- 
letter, provides you with a view of 
computer-aided software engineer- 
ing (CASE) technology, trends, ap- 
plications, and events. Articles are 


written by software-development 
professionals and recognized indus- 
try experts. The report also wel- 
comes contributions from its sub- 
scribers. 
Nastec, 24681 Northwestern 
Hwy, Southfield, MI 48075. 
Circle No 353 


Directory of 
CAD/CAM suppliers 


The CAD/CAM Industry Directory 
—1987 is a 350-pg volume on 600 
worldwide suppliers of CAD/CAM 
hardware, software, and supporting 
services. It covers CAD/CAM appli- 
cations and includes 70 cross-refer- 
ence listings showing all companies 
that offer products in each function- 
al category. $295. 
Dataquest Inc, 1290 Ridder Park 
Dr, San Jose, CA 95131. 
INQUIRE DIRECT 


A Designer's Guide to: 


CMOS ICs 


As featured in EDN Magazine 


Mail coupon to: CMOS IC reprints — EDN Magazine 


Cahners Building 


2/75 Washington Street 
Newton, MA 02158-1630 


copies of A Designer’s Guide to 


Piegse send 
CMOS ICs (92 pages) 


L} $6.95 UPS LC) $10.95 non USA (BANK DRAFT ONLY) 
Check or money order made out to EDN REPRINTS 
must accompany each order. No COD. 


residents add 5% sales tax. 


NAME 
TITLE 
COMPANY 
ADDRESS 


Mass. 
| CITY 


Please print clearly. This is your mailing label. 
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EDN’s 
CHARTER 


EDN is written for profession- 


als in the electronics industry 
who design, or manage the de- 
sign of, products ranging from 
circuits to systems. 


EDN provides accurate, de- 
tailed, and useful information 
about new technologies, prod- 
ucts, and design techniques. 


EDN covers new and develop- 
ing technologies to inform its 
readers of practical design 
matters that will be of concern 
to them at once or in the near 
future. 


EDN covers new products 

@ that are immediately or 
imminently available for 
purchase 

@ that have technical data 
specified in enough detail 
to permit practical appli- 
cation 

e@ for which accurate price 
information is available. 


EDN provides specific ‘how 
to’’ design information that our 
readers can use immediately. 
From time to time, EDN’s tech- 
nical editors undertake special 
‘hands-on’ projects that dem- 
onstrate our commitment to 
readers’ needs for useful 
information. 


EDN is written by engineers for 


N 


engineers. 


275 Washington St 
Newton, MA 02158 
(617) 964-3030 
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Ergonomic Engineering Reaches a New Height 
With a Flat Screen and Invar Mask Equipped Display Tube 


Toshiba, always in pursuit of greater clarity 
in displays, has changed the concept of 
display tube technology. The FS tube was 
born of our quest for improved ergonomic 
engineering. It is not only Flat and Square, 
but it now has an Invar Mask. The results 
are Clarity, brightness and reduced 
ambient light reflection for fatigue-free 
viewing. The Toshiba FS display tube also 
boasts high reliability and high quality and 
comes in a wide lineup to meet virtually 
any OA equipment need. 


WIDE LINEUP 


Screen dot pitch Display area 
(mm) (mm) 

9” (7.5V) FS E8075** 0.28 140 X 105 
10” (9V) Conventional £2957 0.28 170 X 130 
13” (12V) FS E8046/E8077 0.36/0.28 230 X 170 
12” (12V) Conventional E8001/E8032 0.36/0.28 220 X 160 
15” (14V) FS E2995/E2994 0.39/0.31 260 X 190 
14” (13V) Conventional E2971/E2894 0.39/0.31 250 X 180 
17” (16V) FS E8162 0.26 300 X 220 
16” (15V) Conventional E2864 0.31 290 X 210 
21” (20V) FS E8142/E8170* 0.42/0.31 370 X 280 
20” (19V) Conventional E2862 0.31 360 X 270 


“Under development ** Full pincushion correction free 


TOSHIBA 


Toshiba America, Inc.: 1101 A Lake Cook Road, Deerfield, IL 60015, U.S.A. Tel. (312) 945-1500 
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Display capability | Faceplate radius 
(pixels/line) (mm) 


460 900 
980 495 
990/760 1100 
960/720 647 
610/770 1200 
990/740 9/5 
1060 1370 
820 653 
810/1100 1730 
1000 820 


TV Picture Simulated 
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RODUCT MAR 


This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


EE/EPROM PROGRAMMER...with 
Eraser...the ‘““BEST”’ for $1295.° 


Start With Low-Cost TODD Switchers 

¢ 160W to 500 Watts—100,000+ hours MTBF 

¢ 31% Smaller—Low-Profile Packages—up to 
3.5Wiin.$ 


SAVE SPACE WITH 
MINI/BUS® BARS 


Improve power distribution 
Reduce required board layers 
Eliminate up to half the decoupling 
capacitors 

Fit between or beneath IC’s 


‘Send for Rogers Mini/Bus® Bars 
Application Bulletin. 


Rogers Corp., 2400 S. Roosevelt St. 
Tempe, AZ 85282 602/967-0624 
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_—— DIGELEC Model 824 ——— 

@ RAM 512K, upgradeable to 2048K 
@ Programs 2716 to 271024, & equivalent 
@ MOS, CMOS, 40-pin micro P’s, no adapters 
@ Programs virtually all mfg’s, 220+ devices 
@ Time-saving quick-pulse & Int. algorithms 
@ Complete stand-alone editing, 16-char. display 
@ RS-232 Remote control, translation formats 
@ Optional IBM-PC/AT menu-driven S.W. 

* Special US Domestic Introductory Price 


a 
Gi ele PROM & LOGIC 
C) PROGRAMMERS 
800-367-8750, NJ 201-493-2420. 
DIGELEC, Inc., 1602 Lawrence, Ocean, NJ 07712 
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e Up to 60 Amps of + 5V For Logic and Memory 
¢ Up to 8 Amps of + 12V 


¢ Power For All Popular Network Interfaces, 
Line Drivers, RS-232 Outputs 


¢ No Fan Noise—System Air Cools Power Supply 


If you design Satcom Systems, LANs, T-1, ISDN, PBX or 
any Telecom System, Todd has a switcher designed to give 
you the edge. Call 1-800-223-TODD, 516-231-3366, or write: 


TODD 


PRODUCTS CORP. 
50 Emjay Bivd., Brentwood, NY 11717 
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The new Khe eee... 


The Original 


The Best Route 


To Success! 


The Auto-Board System 2.1 is com- 
panion software to Auto-CAD® for 
printed circuit board design. Features 
include schematic capture, net-list 
generation, and auto-routing plus Soft- 
West Tools! Now improved 0.001” 
resolution, trace hugging, and 45° 
bends. Contact the Great SoftWestern 
Company, Inc., 207 W. Hickory St., 
Suite 202, Denton, Texas 76201. (800) 
231-6880 or (817) 383-4434. 


| Blazing hybrid Se elntimarice 
...iIn a $29.50 op amp 


@ 85MHz bandwidth (A, = 20) 
@ Settles to 0.8% in 20ns 
@ 100mA continuous output 


Now, you can afford the advantages of a high- 
performance hybrid op amp. The new CLC300B 
delivers a fast 3000V/us slew rate, 4ns rise and fall 
times, and a 45MHz full-power bandwidth (20Vpp 
into 100 ohms). There’s value too. It's completely 


stable. Doesn’t need compensation. Plus, it’s fully 
EXP ANSION MODULES: RAM, EPROM, cmos RAM/ spec’d and 100% DC and AC tested. An evaluation 


battery, analog /O, serial 1/O, parallel 1/O, counter/ board is available. Comlinear Corp., 4800 Wheaton 
timer, IEEE-488, EPROM programmer, floppy disks, Dr.. Ft. Collins, CO 80525. Phone (303) 226-0500. 
cassette, breadboard, keyboard/display. 


stb Corp: Comlinear 
a WINTER | coc, a WC) eSioorction 


800-742-6809 
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MULTIBUS: 


Your Time Has Come! 


The mSBX-241™ 
Multimodule is a 
robust, precision Real- 
Time Clock/Calendar 
in SBX format with on- %&& 
board battery backup. 


General Features: 
C] For high performance systems: 

no wait states or software overhead 
L] Attaches to all SBX and BLX compatible Multibus boards 
L_] Programmable alarm clock and periodic interrupts 
C] 12 or 24 hour time modes, in both BCD and binary format 
L] Internal 100 year calendar with leap year compensation 
_] Selectable automatic Daylight Savings compensation 
_] Contains fifty bytes of general purpose non-volatile RAM 
_) RMX-86/286 drivers supplied on diskette 


For more information contact: 


Medinova Corporation 

Intelligent Systems Group 

244 West Court, Palatine, Illinois 60067 
Telephone (3 12) 934-4700 


Multibus, Multimodule TM Intel Corp. 
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Le ll 


E 


GalaGraph Inc. 
1270-E Lawrence Station Rd. 
Sunnyvale, CA 94089 

Tel. (408)734-2202 
Fax. (408) 734-2812 
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Communications Board 


RUTH 


PRES $34 


UNIVERSAL EPROM PROGRAMMER $495!! 
¢ Built in timer eraser optn; foam pad area 
e Menu selection; No personality modules 
¢ User friendly softw; Complete help menu 
¢ Direct tech. support; Full 1 yr. warranty 
¢ Stand alone duplication & verify 
* Quick pulse alogrithm: 27256 under 60 sec 
¢ All 24/28 pins to 27011 & CMOS E(E)PROMS 
e Micros: 8741, 2, 8748,48H, 49, 49H & CMOS. 
¢ Auto baud RS232 to 19.2k; Free PC Drivers 
e Ofset/split Hex, Binary, Intel & Motorola 8, 16 & 
32 bit files; Kits from $95! Visa &MC 
B&C Microsystems 
355 W. Olive Ave, Ste 103, Sunnyvale, CA 94086 
Ph (408) 730-5511 800-642-7617 
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MXI1-100 


@ GPIB controller board for IBM 
PC/XT/ AT 

e Control up to 14 Devices 

e@ User friendly Software Commands 

e DMA Transfer to 200k byte/sec. 


$345.00 including software 


QUA TECH, INC. 


478 E. Exchange St. Akron, OH 44304 
(216) 434-3154 TLX: 5401012726 


CIRCLE NO 334 


A Portable Universal Development 
System For Only $1987 


i 

eFor IBM-PC/AT/XT and = 
compatibles 

eDual RS-422/RS-485 interface 

e Differential drivers to 4000 ft. 


Fast Delivery 
@ QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


CIRCLE NO 335 


CMOS CONTROL 
COMPUTER 


eae 2 EPROM PROGRAMMER .... $350 


2716 Through 271024 


es oe amie PAL OPTION .............. $250 


hecametiiess meres = 20 and 24 Pin Pals 


MP OPTION......... $100 


8741/42/48/49/51 


BIPOLAR OPTION ......... $350 


16, 18. 20 & 24 Pin Proms 


ideal for in-house development, production & field 


SBS-1000 has turbo speed, 20K industrial BASIC. 


service. The new MDL-128™ combines: A 40 HITACHI/INTEL 

ba 120 byke Rauntor Sd Ag EPROM Runs 5 times faster than BASIC-52 systems. All ADAPTORS .............. $ 75 

sore Sioiiie san sea a Epes sats meatd ato a CMOS with Z80 CPU, EPROM/EEPROM program- Wioms wit any Geiee oe 

3 Standalone of PC-based operation 6 bit microprocessors aes page ignite i rs tala rain # Omelet ” 2 oS ne 
i bilti : = eas ry : 

pps megane ay nein backed calendar clock, keypad and display ports, | J ERROM SIMULATOR ...... ce 


@ Fast EPROM programming with no personality modules 


expansion port, autorun mode, interrupts handled 
by BASIC, industrial quality, 5V and stand alone 
operation. From $396 in 100s. 

For Immediate Response: 303-426-8540 


OCTAGON SYSTEMS 6510 W. 9ist Ave. 
6534 Teakwood Street, Cypress, CA 90630 (714) 952-4622 CORPORATION Westminster, CO 80030 
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FREE DEMO DISK 
2780 S.W. 14th Street 
olin =| Pompano Beach, FL 33069 


1-800-9PC-FREE 1-305-975-9515 


required 
@ Powerful and easy to use editing functions 
@ Disassembier for edit and trace data 
@ A 40 column internal thermal printer 
@ Operates on rechargeable batteries or AC adaptor 


YU INSTRUMENTS 


Analog Circuit Simulation 


A full featured SPICE based simulator runs on 
bs IBM Ke nie: interactive dh and Output 


oe Top ee leodel 
“vortace /fP-——— "Spice" ™ 
eo anes ofa 

~~ power supply 

_ snubber. 


_ Of power and 
fren aengoonlfonnpnnnpemninnns ONORY. The 
— - Intu_Scope 


_ plotter utility 


aie See iencue. ‘control, Monte Carlo 
Analysis, Optimization, libraries and parameter evaluation. 
IS_SPICE, $95.00: Performs AC, DC and Transient analysis. 


Intu_Scope, $250.00: Displays, manipulates and plots data. 


Programs are not copy protected, come with a 30 day money 


back guarantee and require PC with 640K RAM, fixed disk, 
coprocessor and CGA or EGA or Hercules graphics. 


== P.O. BOX 6607 
-_ San Pedro, CA 90734-6607 
intusoft Tele: (213) 833-0710 
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New Samtec Pin Grid Array Sockets 
New pin grid array sockets from 8 x 8 arrays to 
20 x 20 arrays in over 150 standard patterns are 
available from Samtec. Custom patterns 
available from 2 x 2 to 20 x 20 arrays. Solid body 
and open designs. Selection of low insertion force 
lead sockets. Surface mount, low profile, solder 
and wrap pin terminations. Delivery from stock. 
Write Samtec, Inc., P.O. Box 1147, New Albany, 
IN 47150. Phone: (812) 944-6733. TWX: 
810-540-4095. FAX: 812-948-5047. 
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CMOS 80C88 SINGLE BOARD 
STD BUS COMPUTER 


7 Intu_Scope was 


_ and computation 


8051 
8048 


SIMULATORS - CROSS ASSEMBLERS - PRO- 
GRAMMERS - SIM51 and SIM48 Software Simu- 
lators run on IBM-PC, CP/M-80, MS-DOS. 
Designed for validation & debugging application 
software. Simulation includes all on chip func- 
tions plus expansion chips. $250, one year FREE 
updates. Formats: PC-DOS 2.x DSDD, CP/M-80 
8” SSSD, many 5%” formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr., NY 13217 
(315) 478-0722 


locical Systems 
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Hi DENSITY, MIL-TOUGH TBJ 
(TERMINAL BUS JUNCTION) 
Rugged signal bussing devices form a modular rail- 
mounted connector system designed for critical hi- 

rel avionics & ground vehicle applications. 

e Meets or exceeds stringent MIL-STD-202 and MIL- 
STD-1344 testing. 

e Up to eight environmentally sealed contact mat- 
ings per module. 

e Three different bussing arrangements. 

e Accepts a standard MIL-C-39029, size 20, crimp, 
rear release pin contact. 

Call (415) 490-4200 or write: 

Elcon Products International Company 

P.O. Box 1885 

Fremont, CA 94538 = ELCON 

FAX: 415-490-3740 PRODUCTS INTERNATIONAL COMPANY 
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Double-sided = 
boards, on-time, 
with §.P.C. 


Send for our FREE Design Ideas 
portfolio and find out how fast you 


Be Sure Your Circuitry 
Is Worth Its salf > 
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What you should know 
about NiCad Battery Packs. 


FREE 
What you 


Should know wick 
NiCad battery packs. 


This 12-page booklet tells you how: 


e You can make battery packs last longer 

e Your storage system may be robbing 
battery life 

e Proper disposal prevents accidents 

e Why and how NiCad battery packs work 

e Why today’s battery packs are more 
reliable than yesteryear’s battery packs 


Powering Your Portable World 


Alexander Batteries 
sa NEW PRODUCT/OEM DIVISION 


P.O. BOX 28880, SAN DIEGO, CA 92128 619-480-4445 FAX 619-480-1350 


CIRCLE NO 345 


PLD 
PROGRAMMER 


$1295 Including PC software 


* Supports over 200 PLD's, including 
bipolar, CMOS, and erasables. 


* Universal electronics; software driven 
from PC/XT/AT or compatible. 


* Convenient upgrades on disk; no 
firmware or personality modules. 


* Uses standard JEDEC files; supports 
128 test vectors and full screen edit. 


Features the 16-bit 8088 with 8087 coprocessor 
socket and 1 Mbyte addressing, On-board functions 
include 2 JEDEC 28-pin memory sockets for up to 
128K bytes of RAM. EPROM, or EEPROM. Includes 
one RS-232/RS-422 serial port, 8259A interrupt con- 
troller, 3 16-bit counter/timers, SBX connector, and 
Watchdog timer. Available in NMOS/TTL or CMOS 
from 


can have guaranteed double-sided 
wiring boards. We're one of the 
larger producers—and ready to help 
you maintain high quality with 
Statistical Process Control. 


3 pasier Electric 


Highland, IL 62249 
618-654-2341 TWX 510-100-3841 
817/274-7553 Circle 40 for additional information 


CIRCLE NO 346 Circle 79 for sales call CIRCLE NO 348 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 
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* Supported by Nicolet Instruments - 
over 20 years in high technology. 


* Just $1295 complete, including 
new device updates! 


Nicole 800-NICOLET (642-6538) 


or 608-273-5008. 


WinSystems, Inc. 
PO Box 121361 
Arlington, TX 76012 


TOKEN RING LOCAL AREA NETWORKS 
BUS COUPLING TRANSFORMERS 


AIE Magnetics introduces a series of pulse trans- 
formers designed for bus coupling of differential 
Manchester encoded data in the frequency range of 
1 to 4 MHz to a 150 ohm shielded pair bus, in con- 
formance to IEEE Standard 802.5 for both transmit- 
ted and received signals. Sufficient ET is provided to 
accommodate the longer pulse widths of the J and K 
non-data codes as well as the phantom loop current 
oema 


AE Magnetics 
701 Murfreesboro Road, Nashville, Tennessee 37210 
8 : 615/244-9024 _— 


CIRCLE NO 349 


GANG/SET EPROM MULTIPROGRAMMER™ 
= ___ only$695.00 


en pepe OOS) 
CeacTiPRORRAes | | S125) 
b Barccacnonern — canens omen 


The BYTEK $125 GANG WRITERis perfect for the pro- 
duction EPROM programming environment. 32 char. 

LCD provides extremely User Friendly operation. Stand- 

ard Features Include: So 

*GANG PROGRAMMER: 


Duplicates up to 8 devices at 
one time. 
Copies up to 4 Masters (each 
with different data) simul- 
taneously. 
: aoe virtually all EPROMs, (MOS/CMOS/HMOS) 
& EEPROMs including MegaBit Devices. 

_ _ ONE YEAR WARRANTY. 
FREE SOFTWARE UPDATES. 
CALL: 1-800-523-1565 
In FL: (305) 994-3520 

_BYTEK Corporation 


1021 S. Rogers Cir., Boca Raton, FL 33431 
FAX: (305) 994-3615 TELEX: 4998369 BYTEK 


CIRCLE NO 752 


*SET PROGRAMMER: 


LOW-COST UNIVERSAL PROGRAMMER 
From the World’s Largest supplier of 
low-cost programming equipment 


FROM $995.00 


Get the FACTs about E/PROM/PLD/MICRO programming and 
UV ERASER products from the only company that has managed to supply 
low-cost quality equipment for years and maintained superb customer sup- 
port. All products 100% made in U.S. 14 day money back guarantee. 


LOGICAL DEVICES INC. 


TOLL FREE 1321 NW 65TH PLACE 


1-800-331-7766 Ft. Lauderdale. FL 33309 


FL (305) 974-0967 Telex 383142 


ss GIRCLENO 755 


a A A\f\ Software 
Quelo 68000 Development 
 — pols 
First release 1983 - MOTOROLA compatible - produces ROMable 
code, S-records, extended TEK hex, UNIX COFF. Portable 


SOURCE CODE. Native and cross versions on: ATARI ST, AMIGA, 
Masscomp, Sun, Apollo, Charles River, VAX VMS and UNIX. 


68020 Cross Assembler Package 
Supports 68000, 68010, 68020, 68881 and 68851 
For CP/M-68K and MS/PC-DOS - $750 


68000/68010 Cross Assembler Package 
For CP/M-80, -86, -68K and MS/PC-DOS - $595 


68000 "C" Cross Compiler 
For MS/PC-DOS by Lattice, Inc. - $500 


: 68020 Disassembler : 
W Supports 68000, 68010, 68020, 68881, 68851 W 
For CP/M-68K and MS/PC-DOS - $495/295. 

I Amiga and Atari ST - $119/79. CRDS UNOS - $995/595 I 
T T 
E 68000/68010 Software Simulator : 
M 

s For MS/PC-DOS by Big Bang Software. Inc. - $285, VAX - $1900 Ss 


Call Patrick Adams today: Quelo, Inc. 
2464 33rd. West, Suite #173 

Seattle, WA USA 98199 

Site, Corporate, OEM licenses Phone 206/285-2528 
COD, Visa, MasterCard Telex 910-333-8171 


TM: Quelo, Quelo. Inc.; MS, Microsoft Corporation; CP/M, Digital Research 


CIRCLE NO 350 


_INSTRUMENT PAIR FOR 
IC IN-CIRCUIT TESTING 


M-5700C Logic Scanmaster includes universal logic 
state indicator, logic pulser and clip, automatic bad 
level detector, auto-ranging DVM, pin to pin push- 
button interface of the signal to scope, counter, etc. 
M-150 Digital Comparator compares known good IC 
to DUT in-circuit. This instrument combination offers 
fast, accurate process to troubleshoot digital ICs to 
component level. Price $1,695.00 


Information Scan Technology 
487 Gianni Street, Santa Clara CA 95054 
(408) 988-1908 


__ CIRCLE NO 753 
LIKE-NEW 
INSTRUMENTS ~ 


FOR 
SALE! 


Thousands of 
bargain-priced 
electronic instru- 
ments — with 
warranties — 
available now. 
Analyzers, 
PROM program- 
mers, oscilloscopes, printers, recorders, 
terminals...much more. Call for free 
catalog: Eastern Time Zone (including 


Miss, Tenn, Ala) (800) 225-1008, in Mass © 


(800) 643-1011. All other locations (800) 
227-8409, in Cal (800) 331-3440. 


Genstar REI Sales Company 
CIRCLE NO 756 | 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


Schematic-Capture Software 
from Wintek 


Create and revise schematics quickly and simply with HiWIRE®and your 
IBM PC. With a click of the mouse button, select a symbol from our 
extensive library; with a few more clicks, add connecting wires. Netlist, 
bill-of-materials, and smARTWORK® cross-checking utilities included. 
HiWIRE is $895 and comes with a 30-day money-back guarantee. Credit 
cards acceptéd. 


Wintek Corp. 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 


CIRCLE NO 751 


IMPROVE BOARD PERFORMANCE 
MICRO/Q capacitors can be retrofitted 
to solve noise problems on existing 
boards. Because MICRO/Q caps share 
mounting holes with existing IC 
pins no board redesign is required. 
Effective decoupling becomes a matter 
of adding one insertion step. Rogers 
Corp., 2400 S. Roosevelt St., Tempe, AZ 
85282. 602/967-0624 


CIRCLE NO 754 


EPROM 
PROGRAMMER 
$349 


The EP-1 is a great value, here’s why: 


© IBM PC Software included or RS-232 to any computer 

* ASCII Command driven operation; All intelligence in unit 

© Reads, Programs, Copies over 150 types from 2716 to 27512 

* Optional Inte! microcontroller programming head 

® Menu-driven Chip Selection; No Personality Modules 

¢ Fast, Slow, Quick-Pulse Programming Algorithms 

© Intel (8080 & 8086), Motorola, Tekhex, Straight Hex Files 

© Splits Files by Base Address and Odd/Even (16 bit systems) 

© Gold Textool ZIF IC socket © Full One-Year Warranty 
© Generate & Set Checksums = ® ‘5,12.5,21,25V Programming 
© Over-Current Protection © UV. Erasers from $34.95 

© 8 Baud Rates 300 to 38,400 © Same Day Shipment 


MICROSYSTEMS 


10681 Haddington, #190 / Houston, TX 77043 
713) 461-9430 (800) 225-2102 


CIRCLE NO 757 
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@ Control instruments and peripherals. 
@ Supports BASIC, C, FORTRAN, and Pascal. 


@ Use with ASYST™ Lotus Measure™ 
@ Fast and easy-to-use. Thousands sold. 
@ Hardware and software - $395 complete. 


Capital Equipment Corp. 
99 South Bedford St. 
Burlington, MA. 01803 
Call today (617) 273-1818 
CIRCLE NO 758 


AOA 


* NONI ATO 
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Free Engineering Software Brochure 
Micro-CSMP simulates any system including: 
¢ Control and Servo systems ¢ Robotics ¢ High 
Order Filters ¢ Chemical Processes ¢ Stress & 
Strain. A full implementation of IBM’s S/360 CSMP, 
Micro-CSMP produces graphical results in minutes, 
typically requiring 10-20 lines of input. LSAP 
analyzes linear systems producing Bode, Nyquist, 
and Transient Response plots, and Root-Locus 
diagrams. Micro-CSMP is $900, LSAP is $450 for 
PC-DOS or MS-DOS systems. California Scientific 
Software, 1159 North Catalina Ave., Pasadena, CA 

91104 (818) 798-1201 


CIRCLE NO 761 


MTW2805S - MINIATUR 
DC-DC CONVERTER - 30 WATTS 


Integrated Circuits Inc. announces the MTW2805S, the latest 
complement to their line of high efficiency, thick film hybrid, DC- 
DC Converters. 

Measuring only 1.95” x 1.35” 0.50” the hermetically sealed 
MTW2805S generates a fully isolated +5VDC/6amp. output over 
the input rate of 19-40 VDC from —55°C to +85°C with 82% 
efficiency (typ.) Other features include short circuit protection, 
remote load voltage sensing, internal I/O ripple filters, an inhibit 
function and optional environmental screening 
$420/100 stock. For additional information, contact: 


INTEGRATED CIRCUITS INCORPORATED 
10301 Willows Road, Redmond, WA 98052 
Telephone (206) 882-3100 
FAX (206) 882-1990 TWX 910-443-2302 


CIRCLE NO 764 


68000 
NEW! 68010 
Z80 Z80+ 
8085 8088 
NSC800 


In-Circuit Emulators 


Real time or single step execution. 
Small enough to plug into uP socket. 
RS-232 interface to terminal or PC. 
Up/download HEX/S-record files. 
Hardware or software break points. 


$550 to $1995! 


Nicole 800-NICOLET (642-6538) 


or 608-273-5008 


CIRCLE NO 759 


SCSI BUS INTERFACE MODULE 


The SBSxSCSI provides the industry standard 
SCSI interface (ANSI X3T9.2) on a single- 
width SBX module. Intel iSBX™ multimodule 
(IEEE P959 I/O Bus) compatibility assures you 
of a reliable connection to your host board. A 
software driver example is available to simplify 
programming. 

Call or write for more information. 

Single Board Solutions, Inc. 
20045 Stevens Creek Bivd. 
Cupertino, CA 95014 
(408) 253-0250 
CIRCLE NO 762 


IBM PC* 
Relay Control Card 


Fully Addressable 
Control All Types Of 


Electrical/Electronic Demo Disk 
Devices Available 

® Motors & Heaters = ae 

© Solenoids & Lamps y 

@ Security Devices 1 Amp/280 VAC 


@ Temperature 
Controls 

@ Fans/Blowers 

@ Energy Controls 


*Registered Trademark of IBM Corp 


CIRCLE NO 765 


ORDER NOW 
Type 8603 $149.00 
Fuses and LED 
Indicators Optional 


42 Pleasant Street 
Stoneham, MA 02180 
(617) 438-5300 


pH and Conductivity: 152 pages with new products including 
industrial sensors and process controls, laboratory systems 
for pH, conductivity, dissolved oxygen and waste water mea- 
surement, and handheld indicators for many applications. 


Call or write TODAY for more information! 


Contact: 

OMEGA ENGINEERING, INC. 
AN OMEGA Group Company 
One Omega Drive 

P.O. Box 4047 

Stamford, CT 06907 
Telephone: (203) 359-7613 
Telex: 996404 


CIRCLE NO 760 


Test Instrumentation and Tools: This new edition contains 
everything for the well-equipped instrument technician, 
engineer and scientist. Complete tool kits, oscilloscopes, 
multimeters, computer cabling, and electronic assembly tools 
are only some of the new products highlighted within this 136 
page full color handbook. 

Call or write TODAY for more information! 

Contact: 

OMEGA ENGINEERING, INC. 

AN OMEGA Group Company 

One Omega Drive 

P.O. Box 4047 

Stamford, CT 06907 

Telephone: (203) 359-7613 


Telex: 996404 
CIRCLE NO 763 


Glide Through PC 


TangoPCB Create the toughest board designs 
with powerful layout software that’s a snap to use. 
Function-rich Tango-PCB supports eight layers, 1 mil 
grid, OrCAD”™ or Schema” netlist input, print/plot/ 
photoplot output, and more. 


TangoRoute “Get impressive completion rates 


and remarkable speed with Tango-Route, a four layer, 


eleven pass autorouter. Just $495 each. 


For IBM PC/XT/AT/PS2. Compare features and you'll buy 
Tango. Or try full-function Demo Package, just $10. 
Order toll-free: 800 433-7801. VISA/MC. Thirty-day 
money back guarantee. 


ACCEL Technologies, 7358 Trade St., San Diego, CA 92121 
CIRCLE NO 766 
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Sippican, Inc., of Marion, MA is a 
leader in the research, development, 
design and manufacturing of expendable 
oceanographic systems. Due to our con- 
tinuing growth, we are currently seeking 
to fill the following positions: 


MANUFACTURING 
ENGINEERS 


Develop manufacturing processes, equip- 


ment and fixturing for new products 


utilizing state-of-the-art manufacturing 
techniques. Work with design engineer- 
ing to insure producible designs consis- 
tent with manufacturing processes, 
equipment capabilities, while achieving 
cost goals. Prior experience in high 
volume manufacturing methods desired. 
B.S. Mechanical or Industrial Engineer- 
ing; 3-5 years preferred. 


SURFACE 
MOUNT PCB 
MANUFACTURING 
ENGINEERS 


Develop processes and equipment to im- 
plement high volume surface mount 
PCB production. Will interface with 
design and quality to insure components 
and designs consistent with equipment 
capabilities. Prior experience in surface 
mount technology processes and auto- 
mated board handling equipment 
desired. B.S.M.E., E.E., or I.E.; 3-5 
years preferred. 


AUTOMATION 
ENGINEERS 


Performs systems design, specification, 
and integration of automated assembly 
equipment, robotics, and computer con- 
trolled processes. Will interface with 
design engineering to insure automation 
feasibility of new products. Prior experi- 
ence in high volume material handling 
systems preferred. B.S.M.E., E.E., LE.: 
3-5 years preferred. 


Sippican offers a comprehensive 
benefits package, an attractive work 
environment and excellent opportuni- 
ties for growth. Please send your 
resume to Thomas Bartiromo, Sip- 
pican, Inc., Dept. EDN, 7 Barnabas 
Road, Marion, MA 02738. An equal 
opportunity/affirmative action 
employer. Non-smokers are encouraged 
to apply. U.S. Citizenship is required. 


Sippican, [NC. 
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CAREER 


OPPORTUNITIES 


1987 Editorial Galeddar and Planning ~ 
Guide 


Issue Recruitment 


Date Deadline 


r 
| \ 
| 
| } 
Dp 
L 


Editorial Emphasis 


eer | 


EDN News 


Aug. 6 July 16 


Aug. 20 July 30 


Sept. 3 Aug. 13 
Sept. 17 Aug. 27 


Oct. 1 Sept. 10 


Oct. 15 Sept. 24 


Computer Boards; Digital 
Signal Processing; Test & 
Measurement; Top Ten 
Reader Vote Contest ; 

Closing: July 23 
Military Electronics Special Mailing: Aug. 13 
Issue; Fiberoptics; Software 


Analog ICs; CAE; ASICs 

Closing: Aug. 20 
Memory Technology; Com- Mailing: Sept. 10 
munications Technology; 
Software 


Surface-Mount Technology; 
Computers & Peripherals; 
Industrial Product Showcase sei 

Closing: Sept. 17 
Test & Measurement Special Mailing: Oct. 8 
Issue; Analog ICs; ASICs 


Oct. 29 Oct. 8 


Nov. 12. Oct. 22 


Computers & Peripherals; 
ICs & Semiconductors; 
Wescon ’87 Product 
Preview 


Closing: Oct. 15 
Mailing: Nov. 5 


Wescon ’87 Show Issue; 
ICs; Computers & 
Peripherals 


Nov. 26 Nov. § 


Dec. 10 Nov. 19 


Microprocessor Technology 
Report & Directory; Analog 


ICs; Sensors & Transducers 
Closing: Nov. 12 


Product Showcase-Volume I. Mailing: Dec. 3 


ICs and Semiconductors; 
Software 


Dec. 24 Dec. 3 


Product Showcase-Volume 
Il; Computers & Peripherals; 
Test & Measurement 
Instruments 


Call today for information. 


East Coast Janet O. Penn (201) 228-8 610 
West Coast Dan Brink (714) 851-9422 
National Roberta Renard (201) 228-8602 


First in Readership Among Design 
Engineers and Engineering © 
Managers in Electronics 
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Careers grow at E-Systems. 
Families grow in Greenville. 


E-Systems Greenville Division 
offers high-tech professionals 
an exceptional opportunity for 
career growth. Few companies 
anywhere can match our 
resource and expertise in the 
field of advanced electronic and 
avionic systems. 

And for wholesome family liv- 
ing, few communities anywhere 
can match the charm of Green- 
ville, Texas. Excellent schools, 
low tax rates, ample recreation, 
and the convenience of nearby 
Dallas/Fort Worth add up to a 
picture-perfect environment 
for your family. 


We currently have positions 
available for experienced 
engineers in electronic design 
and analysis, EMI, specialized 
receiver design, and full-scale 
multi-array systems design, 
definition and integration. 

Any way you look at it, 
E-Systems Greenville Division 
means growth — for you, and 
your family. To learn more, send 
your resume (in confidence) to: 

Staffing, E-Systems, Inc., 
Greenville Division, P.O. 
Box 1056, CBN 81, Department 
EDN-O709ES, Greenville, 
Texas 75401. 


= E-SYSTEMS 


The science of systems. 


US. Citizenship Required. An Equal Opportunity Employer, M/E §\, H. 
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Dynamic History 
Five years ago Micron produced its first | e e O p e 


dynamic random access memory component 
(DRAM). The company was then a 50-person & 

organization. Until early 1985, Micron produced O f Mi C @ On 
only one product, assembled in just one type of 

package. Today, Micron manufactures three 
generations of DRAMs in many package types, 


and the company is expanding its product line 
to include EEPROMs, SRAMs and Video RAMs. 


Production Design Environment 


Product development in a production environ- 
ment is one of Micron’s unique and valuable 
_ attributes. Our Research and Development 
Department employs circuit designers, layout 
engineers, product engineers and technicians 
who mutually participate in product develop- 
ment. 

The work climate at Micron is characterized 
by hands-on participation at all levels of the 
organization. Micron’s reputation for innovation 
in circuit design, quality manufacturing and 
product reliability is due to the contribution and 
ideas of our people. And we consider our 
people to be our most valuable asset. 


A Diverse Future 


Micron’s strategy for the future is to diversify 
its product line and expand its customer base. 
Our first steps toward product diversification 
include 2- and 4-MB memory expansion cards 
for IBM-compatible PCs. Our next steps will 
further enhance Micron’s reputation for product 
innovation. 


POSITIONS 
CdRRENTLY AVAILABLE 


DESIGN 
SRAM/EEPROM/DRAM Design Engineers 
Hardware System Design Engineers 


TEST/MANUFACTGURING 
SRAM/EEPROM Test Engineers 
Board Level Test Engineer 

Board Level Manufacturing Engineer 


PRODUCT 
SRAM/EEPROM Product Engineer 


ASSEMBLY 

Semiconductor Encapsulation Engineer 
Die Attach/Wire Bond Engineer 
Trim/Form Engineer 

Ceramic/Eutectic Die Attach Engineer 


WAFER FAB 

SRAM Device/Characterization Engineer 
EEPROM Device/Characterization Engineer 
Wafer Sort/Probe Engineer 
Implant/Diffusion Engineers 


SEMICONDUCTOR 
SALES/MARKETING 


Military Sales Manager 

Product Sales Manager 

Application Engineers 

Memory Board Sales Representative 


ICRON &— 


TECHNOLOGY, INC. — 


1s Memory Supplier 


: Micron praiosionca Recruiting 
An Equal Opportunity/Affirmative Action Employer 2805 East Columbia Road « Boise, Idaho 83706 « (208)383-4038 
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E-SYSTEMS, INC., ECI DIVISION 
St. PETERSBURG, FLORIDA 


At E-Systems, we're pushing back the parameters of present-day technology. Our 
state-of-the-art career opportunities allow visions to be molded into realities. This, 
combined with the pleasant Florida climate makes E-Systems ECI Division a 
dynamic place for the experienced technical professional. 


If you are qualified and would like a career of accomplishment and satisfaction, ECI 
Division has immediate opportunities in these areas of design and development of 
military communications systems: 


Systems/Soitware Design Manuiacturing Engineering 
* Communications Systems Engineer * Industrial Engineer 
* Computer Systems Architect * Manufacturing Engineer 
¢ Systems Integration & Test Engineer * Production Test Engineer 
¢ Software Engineer . ° ality 
¢ Software Quality Assurance peewee Gu 2 

Engineer | Engineer 

* Maintainability ILS Engineer 

Technical Support * Component Engineer 
¢ Configuration Management Hardware Design 

Specialist * Digital Circuit Engineer 
¢ Senior Mechanical Designer * Transmitter/Receiver RF Engineer 
¢ Data Management Specialist * Modem Design Engineer 
¢ Senior Software Technical Writer * Senior Mechanical Engineer 
¢ Proposal Writer/Editor * Senior Digital Engineer 


In addition to the chance to make meaningful contributions, you will find E-Systems 


offers one of the best flexible employee stock, ownership and relocation programs 
available. 


If you are attracted to a dynamic work enviornment and have the solid experience 
required for one of the above opportunities, respond immediately by sending your 
resume to: Mr. T.B. Harris, Director of Employee Relations, E-Systems, Inc., 
ECI Division, Post Office Box 12248, St. Petersburg, Florida 33733. 


= E-SYSTEMS 


The science of systems. 


PRINCIPALS ONLY, PLEASE. 
US. Citizenship Required. 
An Equal Opportunity Employer, ME V, H. - 
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T-Minus... 


The countdown is resuming for the Space Shuttle, and we 
need to assemble a team of aerospace professionals. NASA 
awarded us the contract to process payloads for the shuttle last 

December. In fact, we were the first incumbent to retain our old 
job. The contract is a big one with a long life span. It will be at 
least $300 million over 6 years. If all options are exercised, it could 
involve as much as $900 million over the next 15 years. 


Since we're the major payload processor for the shuttle, our mission 
will be to receive, assemble and test payloads. We're capable of 
providing payload support that extends from receipt of the payload 
through countdown, launch, landing and disassembly. 


Were seeking professionals of all skills and levels for the following positions: 


@ Electrical/Electronics Engineers 

For the design and development of analog/digital systems in the areas of power, 
communication, instrumentation, controls and computers including systems analysis, 
test and installation. 


@ Software Engineers Be 
For the design, development and implementation of applications, systems and 
communications software including systems analysis, test and installation. 


@ Mechanical Engineers 
For the maintenance, sustaining and design engineering of mechanical GSE that will 
be used in and between payload processing facilities. 


@ Fluids System Engineers 
For the systems and detail design of HVAC, chilled water, compressed gasses, 
hypergolics, cryogenics, hydraulics, ECS, and vacuum systems. 


@ Facilities Engineers 
For the sustaining and development design of payload facility systems such as test 
stands, Low Voltage Power Pneumatics, cranes, doors and elevators. 


M@ Project Engineers : 
For coordinating and managing design efforts for the facility and ground support 
equipment systems. 


@ Reliability Engineers 

For the performance of Systems Assurance analysis, Failure Mode and Effect analysis, 
and Critical Single Failure Point analysis of aerospace ground support equipment 
including electrical/electronic, and/or mechanical/fluid systems. 


We offer a compensation and benefits package competitive in the industry including 
a complete relocation package. If you have a BS/MS degree in any of these fields and 
would consider making a change in your employment for a unique career oppor- 
tunity in the exciting world of Shuttle Payloads, send us a current resume. But do it 


soon — the countdown continues. 


MCDONNELL DOUGLAS 
ASTRONAUTICS COMPANY 
KENNEDY SPACE CENTER 


Attn: Human Resources 
P.O. Box 21233, Dept. EDN69 
Kennedy Space Center, FL 32815 


__ An Equal Opportunity Employer 
US. Citizenship required for engineering positions 
requinng secunty clearance. 


VCR/COMPACT DISC TRAINER 


To develop and conduct training pro- 


gram for training technicians in Korean 
VCR, TV and compact disc player repair 
and assembly; program to include 
basic classroom study ofelectronic 


theory, power supply theory, systems Place equivalent space 


control, Syscon and Servo Boards and e in both EDN Career 
on-the-job training. Work with elec- hs 

tronics engineers on lay-out, design, eCCrul me Opportunities and 
assembly and functional needs in train- : 

ing. Four years experience in VCR, TV EDN News in 


Rates! 


and compact disc assembly and repair. 
Job training experience necessary. 9-5, 
$1,635/mo. plus benefits. Send resume 
and documents to: 

KALTEC Electronics, Inc. 

4870 Nome Street 

Denver, Colorado 80239 
(303) 373-5175 ——__—- 


the same month and get 
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a 3 discount off the 
News rate. 


EDINI 
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MARTIN -MARIETTA 


The Evo 


The best ideas are enduring ideas. 
Case in point: Titan. The legendary 
space-launch workhorse developed by 
Martin Marietta Denver Aerospace in 
the 1950’s as a powerful ICBM. Later, 
a versatile, ultra-reliable space booster 
conversion. 

Today, Titan IV is the nation’s 
largest expendable space vehicle, 
capable of placing 10,000-pound pay- 
loads into geosynchronous orbit. 

‘Was the technology of three 
decades past truly that good? Or did 
each phase of Titan reflect new, far- 
reaching accomplishments? Both. 
Thanks to one of the finest space and 
defense systems engineering teams in 
the world. . | 

We're looking for more engineers 
with good ideas. Ideas that advance 
technology. Ideas that endure. Ideas 
that keep Martin Marietta Denver 


“yh 


Titan IV, scheduled for launch in late 1988, will be the nation’s largest operational expendable launch vehicle. 


lution of a Good Idea. 


Aerospace at the cutting edge of space 
and defense systems engineering. 


Sr. Spacecraft Controls System Analysts 


Several senior-level opportunities 
for spacecraft controls specialists with 
5 to 10 years of experience which 
include digital computer modeling and 
flexible/rigid bodies. 


Sr. Guidance and Control 
Hardware Engineers (PIE) 


We need top hardware engineers 
with 5 to 10 years of experience in 
systems integration and a thorough 
knowledge of sub-contract work involv- 
ing gyros, accelerometers, momentum 
wheels, star trackers, star scanners 
and related areas. 

Structural Dynamics & Loads 


Several opportunities exist for 
professionals with three to five years 
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of experience in dynamics analysis 
and a strong background in loads cycle 
and acoustics analysis. 


Stress Analysis 


We have multiple opportunities 
for top analysts with at least five 
years’ experience in aero stress anal- 
ysis and a strong background in 
NASTRAN, advanced composites and 
structural test. 


AN EBI/SBI BACKGROUND INVESTIGATION 
MAY BE REQUIRED. 


Please send your resume to 
Martin Marietta Denver Aerospace, 
Personnel Department, PRO. Box 179, 
G1311, P70095, Denver, Colorado 80201. 
No agencies, please. We're an affirma- 
tive action employer actively seeking 
veterans and the handicapped. 
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Out- 


But do it quietly. The business of 
security is extremely sensitive, so 
we cant really talk about what we 
do. And neither can the dedicated 
people who work here. But we 
will say that TRW’s Command 
Support Division creates systems 
that communicate faster, more 
accurately, and with greater 
imagination. Systems that out- 
think the opposition and outdo 
our competitors. At TRW, youll 
be asked to outthink...you just 
won't be able to think out loud. 


EBI/SBI MAY BE 


REQUIRED. 


Software Systems 
Engineers 


@ Develop functional/ 
performance requirements for 
C3 systems 

® Conduct functional and 
information flow analyses 

@ Document system-level 
requirements and specifications 

@ Develop software requirements 
for information security, com- 
munication and management 


Software Engineers 

@ Analyze computing and data 
communication workloads 

@ Design software for informa- 
tion security, communication 
and management 


ziti 
YP ODM ~+«,; * 
rr 


Think. 


@ Design prototype software 

@ Perform software maintenance 
on long-term classified project 
in message processing, operator 
support, data management, 
system services, or facilities 
and operations support 

@ Be experienced on VAX or 
Sun with UNIX and/or VMS, 
Real-Time applications, and be 
proficient in MACRO 
Assembly language 


Computer Systems 

Engineers 

@ Develop functional, 
performance, and security 
requirements for strategic 
command and control informa- 
tion systems 

@ Develop multi-computer 
system architecture 

@ Analyze computing and data 
communications workloads 

@ Define hardware/software 
interface and control 

@ Structure local area networks 
that conform with data 
communication standards 

@ Identify man-machine interface 
criteria for terminals and 
workstations 

® Write preliminary design 
specifications and interface 
control documents 


Communication Systems 

Engineers 

® Develop communication 
system concepts and 
requirements 

®@ Design HF, Meteor Burst, 
UHF, VHF, EHF systems 


@ Analysis of electromagnetic 
compatibility 

@ Design and develop secure 
voice and telecommunication 
systems 


Hardware Engineers 

@ Apply hardware solutions for 
fast text-search and high- 
density (optical) storage 

@ Design and implement custom 
computer-data communication 
interfaces 

@ Perform hardware-firmware 
tradeoff analyses 


EMP Engineers 


@ Harden electronic systems 
against nuclear electromagnetic 
pulse 

@ Have knowledge of circuit 
interface protection, shielding, 
grounding and isolation 
schemes 

@ Be familiar with protection 
hardware, techniques, and 
procedures 


Technical 

Writers/Trainers-ADP 

®@ Write and edit formal MIL 
SPEC technical manuals on 
large electronic systems 

@ Author the theory, operation, 
troubleshooting, and alignment 
portions of these military 
operation and maintenance 
technical manuals using source 
data such as schematics, 
assembly drawings, test 
specifications, and deliverable 
ADP software code and 
products 
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@ Develop and present formal 
instruction in a military 
environment on large elec- 
tronic systems 


Project Control Analysts 
@ CSSR or C/SCSC experience 


You'll be based in our all new 
Federal Systems Park, convenient- 
ly located in the Fair Lakes 
Industrial Park in Fairfax 

County, Virginia. Send your 
resume to: TRW Command 
Support Division, Dept. EDM-7, 
One Federal Systems Park Drive, 
FP2-6245, Fairfax, VA 22033. 


We can offer highly competitive 
salaries and our benefits plans are 
among the most attractive in the 
industry. Make this your chance 
to join a company that sees the 
big picture. A Company Called 
TRW. 


An Equal Opportunity Employer. 
U.S. Citizenship Required. 


Get the Big Picture at a 
Company Called TRW. 


Tren 4 a 
Command Support Division 
TRW Federal Systems Group 
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COME TO THE DEFENSE OF YOUR OWN FUTURE... 


WITH NORDEN IN CONNECTICUT. 


Norden Systems, Inc., a pacesetter in diverse technologies and one of the nation’s major 
suppliers of complete military electronic systems, is still growing. Present and future customer 
commitments have resulted in the following opportunities. Successful candidates will contribute 
to a breadth of exciting projects. You'll find that hands-on involvement, long-term participation 
and team camaraderie are routine procedure. 


Sr. Mechanical Software Engineers 
Engineers/Designers Systems analysis of real time embedded 


Familiarity with radar and related airborne microprocessor software. Knowledge of 
packaging. Knowledge of SMT, composites, radar signal processing. Hardware/software 


high voltage packaging and liquid cooling. eal Hardware/software integration 


EMI/EMC Engineers Digital Design Engineers 


BSEE or equivalent with at least 3 years of Design and development of high-speed 
experience in EMI/EMC design, develop- digital signal processing circuits, control and 
ment and testing related to military equip- timing circuits and high speed A/D’s. 


ment design. Familiarity with EMI specifica- 
tions MIL-STD-461A, MIL-STD-461B, MIL- 


HDBK-235 essential. Requires knowledge of Radar Receiver 


design/development/testing for military P 

systems and the ability to interface and drive Engineers 

the electrical/mechanical design and Electrical engineering background with at 

systems engineering to build EMI/EMC com- least 3 or more years’ experience in the 

pliance into the hardware. following areas: modern RF/IF amplifier/ 
exciter design; CAD; antenna/receiver box 
integration/test. 


Electrical Design 


Engineers 
Transmitter Group 
MSEE or BSEE with a minimum of 3 years’ 


Sr. Component 
Parts Engineers 


experience in one or more of the following BSEE and a minimum of 8 years’ experi- 
areas: Grid Modulator Design; RF Com- ence with military component parts and 
ponents; Traveling Wave Tubes (TWT); RF specifications. Knowledge of high reliability 
Measurements in Analysis; Systems processing and testing for components is 
Integration. required. 


Your initiative and expertise will be recognized with an excellent starting salary and company- 
paid benefits, which include a dental plan and a tuition assistance program. If you seek an 
environment which offers exciting projects, hands-on applications and long-term participation, 
consider Norden. 


Please send resume, indicating position of interest, including salary history, to: Mark Smith, 
Norden Systems, Inc., Dept. EDN- 709, P.O. Box 5300, Norwalk, CT 06856. We are an equal 


opportunity employer. 
UNITED 
TECH 
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LOOKING AHEAD 


Laser and F-O test-equipment 
market to grow at 14.4% rate 


The US market for laser and optoe- 
lectronic test equipment posted 
sales of $662 million in 1986. Sales 
are expected to exceed $1.14 billion 
in 1990 and approach $2 billion by 
the year 1994, according to Corpo- 
rate Strategic Intelligence (CSI) of 
Middlebush, NJ. These figures rep- 
resent a 14.4% compound annual 
growth rate, and CSI sees numer- 
ous opportunities for establishing 
niche markets during this growth 
period. 

Although fiber-optic test equip- 
ment represented only 0.9% of the 
market in 1986, its share of overall 
sales should more than triple. Grow- 
ing at an annual compound rate of 
33%, the fiber-optic test-equipment 
segment will have equipment sales 
of $58.58 million in 1994—2.9% of 
the market. Spectrum-analyzer 
sales will increase at a rate of 17.8% 
and grow from $99.8 million in 1986 
to $371.45 million in 1994. Spectrum 
analyzers will then possess 18.7% of 
the total market (2 percentage 
points more than will microscopes). 
Optical time-domain reflectometers 
(OTDRs) accounted for 5.6% of the 
market last year, but CSI predicts 
their share will drop to 3.8% by 
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1994. The OTDR business itself, 
however, will expand moderately. 

CSI identifies the major end users 
of laser and optoelectronic test 
equipment as academic research 
laboratories and government agen- 
cies, and aerospace, telecommunica- 
tions, and of course, laser and elec- 
tro-optics industries. All these 
segments are expected to grow at 
average rates, from 13.8% to 16.4%, 
through the end of 1994. In CSI’s 
analysis, the major end users ac- 
count for 86% of all sales. Medical 
devices, industrial process control, 
and test and measurement lead the 
minor end users. 


$1.5B sales of US relays 
predicted by 1991 


Sales of US relays, valued at just 
over $958 million in 1986, are ex- 
pected to reach $1.5 billion by 1991, 
predicts Venture Development Corp 
(Natick, MA). The management- 
consulting company found that, al- 
though some sources estimate as 
many as 120 business segments, a 
mere 11 segments account for 89.7% 
of all US relay purchases. Those 
segments are the military, industri- 
al controls, telecommunications, 


computer and peripherals, automat- 
ic test equipment, office equipment, 
automotive, instrumentation, secu- 
rity, communications, and appliance 
businesses. 

The military, which uses electro- 
mechanical, solid-state, and hybrid 
relays, purchases the largest share 
—27% in 1986. This segment also 
spent the greatest amount on elec- 
tromechanical relays (TO-5 and 
crystal). 

The industrial-controls business 
segment purchases all types of re- 
lays and ranks second with a market 
share of 19.8%. Some typical appli- 
cations are valve, pump, and motor 
control; factory automation; process 
control; high-voltage ac; and eleva- 
tors. VDC predicts that control- 
equipment manufacturers’ demand 
for general-purpose solid-state re- 
lays, I/O modules, and pc-board 
general-purpose electromechanical 
relays will increase at above-aver- 
age annual rates during the next 
five years. The continuing efforts of 
manufacturers to automate their 
processes both at home and abroad 
will contribute heavily to the higher 
rates. 

Telecommunications claims the 
third position in relay purchases, 
and its share of the market, 13.4% in 
1986, should grow dramatically over 
the course of the forecast period. In 
addition to general-purpose electro- 
mechanical and power relays, ex- 
penditures for pe-board general- 
purpose relays, reed relays, and 
general-purpose solid-state relays 
will account for the above-average 
rate increase in this instance. 

Computer and peripherals mak- 
ers now claim fourth position with 
5.5% of relay purchases in the US. 
Although these manufacturers will 
increase their consumption steadily, 
ATE manufacturers will supplant 
them and claim the fourth-largest 
share by 1991. Purchases by ATE 
makers will include reed relays as 
well as general-purpose electrome- 
chanical devices. 
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SPECIFICATIONS 


MODEL 


MAR-1 
MAR-2 
MAR-3 
MAR-4 
MAR-6 
MAR-7 
MAR-8 


FREQ. 
MHz 


DC-1000 
DC-2000 
DC-2000 
DC-1000 
DC-2000 
DC-2000 
DC-1000 


GAIN, dB 


1000 2000 Min. PWR. 
MHz MHz MHz(Note) dBm 


1S 


125;: 41 


8.5 +3 


12:5. 105> 380 +8 


8.0 


16 11 


7.0 +11 


0 


125.) 10S 85 +3 


23 


+10 


NF 
dB 


5.0 
6.5 
6.0 
7.0 
2.8 
5.0 
3.5 


PRICE $ 

Ea. 

0.99 (100) 
150 (25 
170 (25 
190 (25 
129 (25 
190 (25 
2.20 (25 


NOTE: Minimum gain at highest frequency point and over full temperature range. 
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designers amplifier kit, DAK-2 
9 of each model, total 35 amplifiers 


only $59.95 
Wiss shee 


“vil r< Ul ItS 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 


finding new ways... 


dc to 2000 MHz 
amplifier series 


Qty. 


Unbelievable, until now...tiny monolithic wide- 

band amplifiers for as low as 99 cents. These rugged 
0.085 in.diam.,plastic-packaged units are 50ohm* 
input/output impedance, unconditionally stable 
regardless of load’, and easily cascadable. Models 

in the MAR-series offer up to 33 dB gain, 0 to 
+11dBm output, noise figure as low as 2.8cB, 

and up to DC-2000MHz bandwidth: 


*MAR‘8, Input/Output Impedance is not 50ohms, see data sheet. 
Stable for source /load impedance VSWR less than 3:1 


Also, for your design convenience, Mini-Circuits 
offers chip coupling capacitors at 12 cents each.* 


Size Tolerance Temperature Value 
(mils) Characteristic 
80 x 50 5% NPO 10, 22, 47, 68, 100, 470, 680, 100 pf 


80 x 50 10% X7R 
120 x 60 10% X7R 


* Minimum Order 50 per Value 


2200, 4700, 6800, 10,000 pf 
022, .047. .068, .1yf 


meee higher out 


Fax (718) 332-4661 Domestic and International Telexes: 6850844 or 620156 


CIRCLE NO 155 
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The most 
compatible 
surface-mount 
power devices 


Yat 


HEXFET!3 


| Compare. You'll find no other power 
SMDs so closely matched in features and 
| capabilities. Together, our HEXFET power 
MOSFETs, Schottkys and ultra-fast recovery 
diodes will transform your design ideas into 
real-world performers. 


Look at the options: Schottky and ultra-fast 
diodes in D-PAKs, I-PAKs and SOT-89s. The 
same for N and P-channel HEXFETs. In all, 
almost 100 different SMD part numbers 
made to precise manufacturing standards. 


This means top quality. Top reliability. 
Top performance. And a unique combina- 
tion that makes us the price-competitive 
leader in complementary surface-mount 
power devices. 


Your choices? N-channel HEXFETs up 

to 200V, and 15A, with Rds (on) as low as 
0.10 Ohms; P-channels to — 200V, —9.9A, 
and 0.28 Ohms. Schottkys to 100V, and 6A; 
Ultra-fast recovery diodes to 400V, 6A, with 
maximum t,, to 30ns at rated current. 


See them all listed in our new 1987 catalog. 
Write, or call (213) 607-8842. Today. 


HEX-1 D-PAK 


NM 
o 


HEX-2 TO-39 


POWER (WATTS) 


_ 
°o 


HEX-Z SOT-89 TO-92 (VN2222L) 


0 25 50 75 100 125 150 
JUNCTION TEMPERATURE °C 


Unprecedented power dissipation we | ti } 
‘ nt 
— Number 1 in ema iona 
powerwoss*™* |TOR| Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403 
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND TELEPHONE (0883) 713215. TELEX 95219 


Power MOSFETs - CMOS Power ICs - Commercial/Custom Power Packages « Schottkys 
CIRCLE NO 145 Rectifier Diodes - Thyristors (SCRs) - Diode Bridges - Molded Circuits - Assemblies 
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AUTOMATIC SCHEMATIC. 


FUTUREDESIGNER: DRAW LESS. DESIGN 
MORE, Introducing FutureDesigner™ — 
the only advanced design entry work- 
station that lets you describe your cir- 
cuit In compact, high-level terms and 
create more complex designs faster. 
FutureDesigner’s flexible, new tech- 
niques encourage creativity and 
experimentation, helping you pro- 
duce innovative products quickly and 
more accurately. 


MULTIPLE DESIGN ENTRY MODES FOR 
SPEED AND FLEXIBILITY. Describe 
your Circuit with any combination of 
structural and behavioral representa- 
tions. Use schematics to enter the 
structural portions of the design, such 
as data paths in a memory array. For 
portions easier to describe behaviorally, 
like Sequencers or decoders, simply 
enter equations, truth tables or state 
diagrams using on-screen input forms. 


ADVANCED DESIGN VERIFICATION 
HELPS YOU GET IT RIGHT THE FIRST 
TIME. For the behavioral portions of 
your design, use FutureDesigner as a 
“what if” tool to try different design 
approaches. Immediately verify that 
your Circuit works as you intended. For 
the structural portions, design check 
tools detect and help you correct con- 
nectivity and other common design 
errors. Together these features signifi- 
cantly shorten the design iteration cycle. 


LOGIC SYNTHESIS CONVERTS YOUR 
EQUATIONS INTO SCHEMATICS. Once 
you've entered equations, state dia- 
grams or truth tables, FutureDesigner’s 
logic synthesizer eliminates redundant 
circuitry and optimizes your design for 
size/speed trade-offs. FutureDesigner 
is the only design entry workstation that 
will then automatically produce the 
correct schematics and integrate them 
with the total structural design. 


Data I/O Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 881-6444/Telex 15-2167 
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MORE CHOICES IN TECHNOLOGIES, 
VENDORS AND SYSTEMS. Future- 
Designer is technology independent. 
Choose the most convenient mix of 
TTL, PLDs, gate arrays or other 
ASICs from a wide range of semi- 
conductor manufacturers. You can 
easily migrate from one technology 
to another without redesign. 

FutureDesigner output is an 
industry standard, widely accepted 
by engineering service bureaus and 
semiconductor vendors. You'll also 
have access to both FutureNet® and 
other CAD systems for simulation 
and PCB layout. 

Call us today and learn how a 
FutureDesigner workstation gives 
you the flexibility and accuracy to 
design innovative products faster. 


1-800-247-5700 
Dept. 702 
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